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It is an accepted fact that all organizations either sponsoring or engaged 
in research have vested interests in implementing the final products. 
That is as it should be, and the many supporting reasons have been ad- 
dressed substantially in recent years through various media. In fact, an 
notwithstanding my own homage to the subject, | now believe that we 
have gone to extremes. We have beaten the subject to death. Today, 
everyone—particularly research sponsors—knows what needs to be done 
to capitalize on an investment. The mechanics have been talked about 
for years and are now nicely brought together in NCHRP Synthesis 23, 
Getting Research Findings Into Practice. 

Certainly, the case for implementation came into being by necessity 
because of the concern for what happens to products from large annual 
expenditures for research. This concern has been amplified by the pres- 
sures exerted by inflationary times and by the concomitant desire of th 
research community to show for the benefit of management that there 
is indeed great payoff from these expenditures. These circumstances 
also account for the mighty swing in recent times away from basic re- 
search and to applied research as the way to get the quickest return 
from investments. | hasten to add that | am aware of the need for basic 
research to provide the foundations for the applied. Keeping all these 
factors in mind, | am convinced that the tributes now being paid to im- 
plementation are more the manifestation of ‘‘high fashion” than neces- 
sity. 


COMMENTARY 


Remarks of Krieger W. Henderson, Jr., 
Director, NCHRP, presented before the 


TRB Committee on the Conduct of Re- 


search during the Fifty-fifth Annual 
Meeting, January 1976. 


Along with the emphasis on applied research as the means to well- 
defined ends has come a push for fast action on the part of the sponsors 
to get research products into practice. The desire is for everything to 
jell now, but ‘‘now” simply is not possible. Such push during a pro- 
longed period could result, and | believe has resulted, in negative impact 
on the case for implementation because the sponsors know that the 
implementation process is just not so simple and straightforward as 
some would presume. Recognition and understanding must be given to 
the many constraints on and within user organizations—constraints that 
can work against implementation of even the best research products. 

To be really well rounded for carrying out research completely re- 
sponsive to the sponsor’s needs, researchers should thoroughly under- 
stand the complexities of these constraints because the foundation of 
those complexities lies in people, procedures, and politics. Sponsors 
want researchers who can bring such understanding to the conduct of 
good, sound, mission-oriented research, the results of which by their 
own practical application to the realities of the day will influence accep- 
tance and use. o 

We know that this is indeed happening; results are being used. One 
only needs to compare today’s improved products with those of yester- 
day (not to mention a major spin-off—the improved technical compe- 
tence of the professionals and technicians in the transportation indus- 
try). Happily, there also is evidence that research results are finding 
their way into practice much more quickly than ever before. 

Taking all these factors on balance, then, | submit that we need not 
further belabor the issue of implementation; the precepts are well in- 


grained in all of our thinking. |, therefore, propose that we lay the 
matter to rest under the headstone inscribed: 


Here lies a worthy concept 
Promoted out of necessity. 

We now understand it thoroughly. 
So, let it rest; let it be. 


The progression from implementation to concern with measuring the 
effectiveness of research programs is a natural one and is, consequently, 
the subject of much current discussion. Disturbing to me, however, is 
the seemingly growing trend in attitude that only quantitative measure- 
ments will suffice. Should such attitude prevail, | am convinced that 
the problems of measuring the effectiveness of research programs will be 
around forever, and we will find ourselves belaboring this issue even 
more than we have that of implementation. 

Certainly, assessments of the cost effectiveness of research under de- 
sign should continue to be made to aid establishment of priorities for 
resource allocation. That is logical. But, at the other end of the spec- 
trum, what happens to the products of successful research? How do 
they get used? Does changed practice result from singular accomplish- 
ments brought into play overnight? Although that may be the “‘impos- 
sible dream” of every researcher, it simply is not a circumstance in fact. 
Rather than the application of singular accomplishments, the products 
of a lot of research become intermingled and crossbred to the extent 
that rarely can the pioneer in the endeavor claim, ‘‘That is all mine.’ 
Synthesis 23 points out that implementation depends on changes in 
practice: specifications, standards, manuals, and other classes of work- 
ing documents. From the technological standpoint, experience dem- 
onstrates that such changes result more from the process of osmosis and 
subtle inroads than from any other—all of which implies time. The 
transformations that take place over time controvert attempts to mea- 
sure the effectiveness of the original project. 

Multiply this many times over, and you move from the project level 
to the program level. To measure the effectiveness of a program such 
as the NCHRP, for example, is a labor in subjectivity; only by interpre- 
tation of evidence conveying implications can any assessment be made. 
Bearing in mind that the charge of the NCHRP is to address problems of 
nationwide interest, it is fairly safe to assume that broad-scale effective- 
ness is a fact when the evidence is positive even though expressed only 
in qualitative terms. Citations of use catalogued over the years, by their 
very context, serve to reinforce the viewpoint that precious time, 
energy, and money should not be wasted on trying to quantify some- 
thing that eludes quantification. In the case of the NCHRP, the mea- 
sures will have to continue to be whether the sponsors, relying on ac- 
cumulated evidence, think that NCHRP research has continuing poten- 
tial for providing economies and efficiency in the management and 
operation of highway systems and, therefore, see fit to continue their 
monetary support. 

Knowing full well that the debate over measurements of effective- 
ness will prevail, the focus of the NCHRP meanwhile will be solely on 
the ways and means of acquiring sound, sensible research that will make 
life more livable for those in the field. If successful in this objective, 
then the odds are that all else will fall into place naturally. 


Interstate Link 


Closes Book on 


Historic 
Wartime 


Expressway 


A new stretch of Michigan's Interstate 94, opened in 
October near Detroit, ended the 34-year era of the 
Willow Run Expressway, Michigan’s first and most 
famous freeway. No effort was spared to build it, and 
build it ina hurry, in the early months of World War || 
to enable workers to travel easily from Detroit to the 
huge bomber plant east of Ypsilanti. The round-the- 
clock project has been termed the ‘‘finest hour’’ of the 
Michigan Department of State Highways. 

The recently completed widening and partial reloca- 
tion, costing nearly $30 million, provides a 6-lane 
divided facility between Ypsilanti and Detroit, where 


Cars and shuttle buses feed the 24-hour-a-day 
demand for workers at the bomber plant. 


Feature 
Articles 


|-94 is now designated the Edsel Ford Freeway. Other 
work under way on 1-94, continuing a modernization 
begun by the state highway department in 1968, even- 
tually will provide motorists with a 6-lane freeway be- 
tween Ann Arbor and Detroit. 

Once, the Willow Run was the most important high- 
way in Michigan, earning a place in history along with 
such famous war roads as the Burma Road in Indochina 
and the Voie Sacree (Sacred Way) to Verdun in World 
War |. Underscoring its importance, President Franklin 
D. Roosevelt himself inspected the freeway while it was 
being built in the years when the nation was working at 
top speed to turn out the tanks and planes and guns 
needed by its armed forces. 

World War || caught America unprepared, with the 
allied cause suffering serious defeats. To reverse the tide, 
the war had to be carried to enemy territory, and that 
meant bombers—by the thousands. 

Safe from enemy attack and near the Detroit skilled 
labor pool, the flatlands of Ypsilanti were chosen for | 
construction of the largest aircraft factory on the North 
American continent. There, the Ford Motor Company 
began turning out the famed B-24 Liberator bomber. 


e 


To ensure a flow of 42,000 workers in and out of the 
)plant every 24 hours, the Willow Run Expressway was 
‘constructed on the same priorities as the plant itself, 
‘under the Michigan Department of State Highways, now 
the Department of State Highways and Transportation. 
Directing the department was G. Donald Kennedy, who 
ordered three-fourths of the department's engineering 
personnel into the area, including all bridge project 
engineers. 

Contractors moved in from all corners of the state, 
usually starting work the day after contracts were 
awarded. Day and night, 7 days a week, bulldozers and 
heavy equipment moved earth, shaping the ground for 
roads and bridges. Trilevel bridges, two of the first in the 
country, were built at main entrances to the plant. 

Department project engineer Keith Baguley of Cadillac, 
now retired, supervised 55 state highway engineers and 


7 : A constant flow of cars cross the 
railroad tracks as the shift changes. The 


huge bomber plant can be seen in the 
background. 


2 Alice Bourquin, who was a land- 
scape architect with the state high way 
department when the Willow Run Ex- 
pressway was built, looks over the 
reconstructed freeway. Miss Bourquin 
was taken into custody by federal 
agents who saw her studying plans for 
the expressway. She was actually plan- 
ning tree plantings for the wartime 
facility. 

3 One of the first trilevel interchanges 
in the country was built on the Willow 
Run Expressway 34 years ago. 


technicians along with 6 major road and bridge contrac- 
tors and a host of subcontractors. 

“Now was the password, Baguley says. ‘‘That meant 
pouring concrete in freezing weather—without reinforc- 
ing steel, which was unavailable.’ Baguley’s crews and 
contractors took every shortcut possible. Short of men, 
contractors hired women to drive trucks. When absence 
of a worker threatened to slow a job, Baguley himself 
pitched in, driving trucks and pouring concrete. By mis- 
take, Baguley’s crews once cut the main telephone line 
to the bomber plant, bringing down a swarm of FBI men 
searching for saboteurs. As soon as road concrete hard- 
ened, the department authorized traffic from jammed 
side roads to use it, so the Willow Run was opened section 
by section. 

Reflecting uptight wartime America, the department's 
first landscape architect, Alice Bourquin, now retired in 


Ann Arbor, was arrested while studying plans for tree 
plantings near the bomber plant. Military police held her 
several hours, suspecting that she was a spy. They let her 
go after they called her boss, who burst out laughing at 
the thought of Alice Bourquin as an undercover agent. 

Concurrent with construction of the Willow Run, 
work was progressing on the adjoining Detroit Industrial 
Expressway to the east. After the war, both highways 
continued to carry traffic and were eventually incor- 
porated into the nationwide Interstate freeway system 
and numbered |-94. Postwar increases in traffic and 
deteriorating pavement required resurfacing, widening, 
relocation, and construction of additional interchanges, 
eliminating all traces of the original expressway. 

Only a handful of employees who worked on the- 
Willow Run remain in the Department of State Highways 
and Transportation. Joseph Oravec, now chief of high- 
way maintenance, is the only remaining bridge project 
engineer assigned to the expressway. He well remembers 
the tremendous effort to get the job done so that 
America’s war effort would not falter for want of a high- 
way. 

“We've built nearly 1,500 miles of freeways in Michi- 
gan since then,” he said, “and all of them are much 


better designed and constructed than the old Willow Run. 


Nota one, though, was built with the dedication and in- 
tensity of that wartime expressway. To me, that project 
will always represent the department's finest hour.”’ 


1 Construction nears completion on the sec- ‘ 
tion of Interstate 94 that was once the historic 

Willow Run Expressway. ‘g 
2 Today’s heavy truck traffic contrasts sharply 
with the wartime private cars carrying workers ty 
to the huge Willow Run bomber plant. ; 


In Virginia’s Mountains 


xe 


-Bound Drivers See the 


LIGHT 


Glade Little 


- On aclear day, Afton Mountain provides a splendid view 


of Virginia’s Blue Ridge country. In foggy weather, by day 


or night, Afton Mountain poses problems and potential 
dangers for motorists on Interstate 64. 
The Virginia Department of Highways and Transporta- 


tion is providing a new service for travelers who must cross 
the mountain in fog: runway lights on a 5.8-mile (9.3-km) 


section of 1-64. 

The guidance feature is operated manually at present, 
but the department expects to have its sophisticated 
automatic controls in service soon. The system was de- 
veloped by the Virginia Highway and Transportation Re- 
search Council, a cooperative organization sponsored 
jointly by the department and the University of Virginia. 

Experiments with lighting to combat fog have been 
made on highways before, but the highway and transpor- 
tation department believes this effort is different in that 
jt covers a considerable length of highway, with curves, 
variations in cut and fill slopes, and marked changes in 
elevation. There are enough differences, in fact, that the 
project has 3 continuous sections, which are to be indi- 
vidually and automatically controlled. The lights will 
come on only in sections where there is fog. 


The author is Assistant Public Information Officer for the 
Virginia Department of Highways and Transportation. 


The lights are installed in the edge lines of the pave- 
ment at intervals of 200 ft (60 m) on straight sections 
and 100 ft (30 m) on curves. They are aimed to merge 
on a point 200 ft (60 m) away in the center of the road- 
way. Putting the lights in the edge lines meant they had 
to withstand snow and snowplows: Afton Mountain is 
one of the coldest places in the state in winter. Snow- 
plows were passed over an installed light repeatedly to 
test whether it would resist the blade. It did, its lens 
being protected by a metal dome that experienced only 
minor shaving from more than a score of runs. 

Not much was known about combatting fog on high- 
ways when the study began in 1972 that led to the ex- 
periment on Afton Mountain. Airports had been using 
linear guidance systems for years, but their use was on 
flat terrain and on straight runways. The distances were 
relatively short. Some efforts at fog seeding had been 
made by aircraft at airports, but such a defense in moun- 
tainous territory looked to be short term, costly, less 
than immediate in response to need, and possibly quite 
dangerous to flyers attempting to keep at low altitudes. 

After reviewing studies that had been done previously 
on fog, the researchers concluded that no fog-abatement 
technique had progressed to the point that it was feasi- 
ble for highway use. If the fog problems common to 
Afton Mountain were to be alleviated, the relief would 
have to be through a lighting system. 

Although lights appeared to be the best answer, several 
questions had to be considered by the researchers: At 
what intervals would illumination be effective? What was 
optimum intensity? How high should the lights be? How 
much protection would they provide? Could they give 
a false sense of security to the motorists, encouraging 
speeds in excess of the safety margin provided? 

In addition to differences in altitude, road alignment 
and atmospheric conditions over the 5.8-mile (9.3-km) 
section, there was a difference in traffic types. A driver 
of acar, provided with the visibility to drive at 40 mph 
(64 km/h), probably would do so. Buta fully loaded 


truck climbing the mountain might be struggling to main- 
tain a speed of 15 mph (24 km/h). Would visibility that 
was improved, but still inferior to that of clear weather 
conditions, lead to trucks being struck from behind by 
cars? 

Two types of lighting were considered desirable for 
the experiment. One should provide the linear guidance 
system; the other should be a low-level configuration to 
provide forward visibility. The unidirectional runway 
lights provided the first of these desired types. Aircraft 
need velocities not at all comparable to those of highway 
vehicles, and the terrain problems are different; but the 
runway lights seemed to be the logical choice for a 
guidance system, once they were adapted to highway 
needs. A series of tests placed them at intervals ranging 
from 50 to 300 ft (15 to 90 m). From these trails, the 
researchers derived the information that set the dis- 
tances for curves and straight sections. 

Experiments with low-level lights to provide forward 
visibility were less rewarding. Although they provided 
some forward illumination, they also caused a problem 
of glare that raised questions as to their value. Since they 
had to be above ground level, they would be harder to 
protect. Testing showed them to be most effective when 


1 Virginia’s beautiful mountain 
scenery can be extremely dangerous to 
the motorist when the mountain tops 
are shrouded in fog. 


2 Test lights in eastbound lanes of 
Interstate 64 outline the roadway for 
fog-surrounded motorists. Question- 
ing disclosed that driver anxiety is re- 
duced when the lights are on. 


3 Asensing device on the slope will 
trigger the lights and adjust the intensi- |» 
ties according to fog density when the | 
automatic mode becomes functional. 
Detectors at various locations will ac- 
tivate the runway lights for an y orall 
of the 3 sections on Afton Mountain 
where they may be needed. 


drail would provide optimum elevation and a helpful 
ee of protection. But guardrail is not justified every- 
re in the fog-prone areas, and a section of rail on one 


1] he decision was to go with the runway lights for the 
tire length of the experiment, and to instal! 50 low- 
| luminaires on one entrance ramp at the top of the 


tervals along the guardrails. The ramp will serve as a 
ace for further observing the effectiveness of the low- 
vel luminaires in fog without entailing the expense of 
1 extended installation of these lights. 
Will the system provide a measurable reduction of 
iving hazard, and will it be reliable to a high degree? 
he second question will be answered after the automatic 
lhting mode becomes operative, but the first seemingly 
been at least partially answered by preliminary tests. 
Testing of lights began 6 months before the road 
ened. Indications were so promising that % mile (0.8 
m) of permanent section was installed in the eastbound 
nes On the west flank of Afton Mountain shortly after 
me road was opened to traffic. Personal interviews and 
uestionnaires then were used with other personnel of 
e council and the department and with employees of a 
otel-restaurant complex on Afton Mountain. 

The transportation people included those from the de- 
sartment’s Staunton and Culpeper districts who crossed 
; @ mountain on an almost daily basis, plus other em- 
loyees who used the highway occasionally, including 
Dme top administrative officials. The representatives of 
Ne food and lodging establishments were persons who 
aveled daily up the mountain from Waynesboro to 
Work. From the answers received, the researchers con- 
\luded: 


1. The pavement inset lights clearly outlined a chan- 
sel to about 66 percent of the respondents. The others 
Hought the lights aided in outlining the road edges, but 


1 The runway light in the pavement 


‘id not produce a visual pattern to follow. . Bdge liner erotecied TrenT Vehicles 
2. The lights do not cause a prohibitive glare. With and snowplow blades by a metal dome. 
nore sensitive controls, the researchers believe, glare can The light is angled to reach the center 


| imi d of the roadway 200 feet distant. 
re almost completely eliminated. 2 Low-level luminaires are among 


3. Drivers experience reduced anxiety and feel a de- BOlinstallediom onelentcice ramp to 
ree of security further test their value in providing 
‘ " eae: ae ; forward visibility. 
4. The lights are not very effective in outlining vehi- 
les ahead. It had been hoped the system would produce 
silhouette effect, but only 25 percent of motorists sur- 
eyed saw cars outlined by the lights. 


The results are encouraging enough to indicate to the 
asearch council and department personnel that safety 
an be increased and anxieties diminished as a result of 
he installation. Follow-up studies are expected to tell 
nore about the effectiveness of the service, and adjust- 
nents can be made if found necessary. What is learned 
»n Afton Mountain is expected to have application else- 
vhere. 


Policy Change the Texas State Department of Highways and Public 


PUBLICATIONS FOR AUTHORS Transportation; Howard L. Gauthier, professor at Ohio 

State University; Frank C. Herringer, manager-director of 
The past policy of the Transportation Research Board the Bay Area Rapid Transit District, San Francisco, and 
was to provide each author 5 copies of the publication a former Urban Mass Transportation Administrator; Pete 
in which the author's paper appeared. Effective January Koltnow, president of the Highway Users Federation for 
1976, each author will be provided only 1 copy of the Safety and Mobility; and Ann R. Hull, member of the 
publication in which his or her paper is published, but will Maryland House of Delegates. 


be permitted to order 10 additional copies of the publica- 
tion at a 50 percent discount off the list price. 


Professor Harold L. Michael, Purdue, 
Is New Chairman of TRB Executive Committee 


Professor Harold L. Michael of Purdue University has 
been named chairman of the Executive Committee of the 
Transportation Research Board. His appointment was 
effective January 21, following the Chairman’s Luncheon 
held during the Fifty-fifth Annual Meeting of TRB. 

A professor of highway engineering in Purdue’s School 
of Civil Engineering, Michael is associate director of the 
Engineering Experiment Station’s Joint Highway Research 
Project. He is an internationally recognized authority on 
urban planning, traffic engineering, and transportation 
planning and economics. A member of the National 
Academy of Engineering and an author of many technical 
papers, Michael has been cited for community and state 
service by Indiana and by the Indiana Society of Profes- 
sional Engineers. 

Robert Hunter, Chief Engineer of the Missouri State 
Highway Commission was named Vice Chairman of the 
TRB Executive Committee. 


. ' Professor Harold L. Michael (right) in his first minutes as chair- 
New members of the Executive Committee of TRB man of the Executive Committee of TRB, presents the gavel used 
are Langhorne Bond, secretary of the Illinois Department by his predecessor, Milton Pikarsky, chairman and chief execu- 


; tive officer of the Regional Transportation Authori I 
of Transportation; B. L. DeBerry, engineer-director of (left). 2 ee OG ae 


Robert O. Swain, former president 
of the International Road Federation, 
acknowledges his receipt of the TRB 
Distinguished Service Award, presented 
to him at the recent Fifty-fifth Annual 
Meeting of TRB. 


RB Distinguished Service Award 
resented to Robert O. Swain 


ftobert O. Swain, who retired recently from the position 
president of the International Road Federation, is the 
"975 recipient of the Transportation Research Board's 
tistinguished Service Award. This award was created in 
2972 to recognize people who have given leadership and 
iistinguished service to the board but who have not nec- 
ssarily been personally active in highway or transporta- 
/On research. The award fills a gap not covered by the 
roy W. Crum Award or the awards for outstanding 
sapers. 

Swain has been identified with the International Road 
‘ederation since shortly after it was founded in 1948. 
Inder his direction, a fellowship program embracing an 
lite corps of 660 highway engineers from 92 countries 
as created and has been operated with outstanding 
“iccess since 1949. Several years ago he initiated a 
worldwide inventory of research and development on 
Dads and road transport. This work has helped to elimi- 
sate duplication of effort internationally and to ensure 
hat funds expended in the highway field are used to 
yaximum advantage worldwide. 

A native of Connecticut, Swain is a graduate of 
Denison University (Ohio) and the Bureau of Highway 
“raffic at Harvard University. Prior to World War || he 
=rved with the Texas Highway Department, and during 
World War |! he was an officer in the U.S. Army Corps of 
=ngineers, specializing in floating bridges. Immediately 
-fter the war he served with both the U.S. Bureau of 
‘ublic Roads and the U.S. Department of State. He was 

U.S. delegate to the Rhine River Commission and an 
dvisor for the Department of State on transport prob- 
ams for both Germany and Greece. 

Swain has received high decorations from 7 countries, 


was named Man of the Year of the Mexican Highway 
Association in 1964, and was the recipient of the Dis- 
tinguished Alumnus of Denison University in 1957. He 
is a member of the National Defense Executive Reserve 
and is a patron of the American University of Beirut 
School of Engineering. He serves on the Board of Con- 
sultants of the Eno Foundation for Highway Traffic 
Control, the Board of Directors of the Asian Institute of 
Technology Foundation, and the Board of Advisors of 
the National Highway Institute. 


John L. Beaton Wins 
Roy W. Crum Award 


John L. Beaton, the recently retired director of the Trans- 
portation Laboratory, California Department of Trans- 
portation, is the 1975 winner of the Roy W. Crum Award, 
the Transportation Research Board’s highest honor. The 
award was made at the Chairman’s Luncheon during the 
recent Fifty-fifth Annual Meeting. 

The Roy W. Crum Award was created in 1953 by the 
board to honor the late Roy W. Crum, who headed the 
board’s staff from 1928 until his death in 1951. The 
award is made annually to recognize outstanding achieve- 
ment in the field of highway research, consisting of dis- 
tinguished service, production of fundamental or develop- 
mental research, or the administration, promotion, or 
fostering of outstanding research that is, in the judgment 
of the TRB Executive Committee, worthy of the award. 

The citation for the 1954 award says of Beaton, 
“Dedicated to excellence in his long and effective carreer 
in highway transportation, he directed and contributed 
to research that has had application throughout the 
nation.” 

From his first job with the California Division of 
Highways (which later became the Department of Trans- 
portation) in July 1930, when he worked as a rodman 
and axeman on the Kings River Canyon Project, he rose 
to the position of director of the transportation labora- 
tory. His major accomplishments during this 40-year 


John L. Beaton (right) accepts the 
Roy W. Crum Award from TRB 
Chairman Milton Pikarsky. 
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career include the development of median barriers that 
are used on the California freeway system; the develop- 
ment of a comprehensive control program of welded 
steel for highway bridges that became a part of the 
specifications of California and of the American Society 
for Testing and Materials; and initiation of the first 
physical environmental analysis unit that led to the de- 
velopment of standards for the analysis of the effects of 
highway locations on air, water, and noise. 

Beaton is a native of San Francisco and received his 
bachelor’s degree in civil engineering from the University 
of California in 1937. After graduation, he began his 
professional career with the California Division of High- 
ways as a bridge engineer. He became a senior engineer- 
ing personnel examiner in 1945 and a senior highway en- 
gineer in 1951. He was named supervising highway 
engineer in 1951 and was promoted to director of the 
equipment department, a position he held until he be- 
came director of the laboratory in 1963. 

Beaton has authored or coauthored nearly 50 technical 
papers, 14 of which have been presented at TRB Annual 
Meetings. He is chairman of the TRB Committee on 
Conduct of Research and is a member of the Group 2 
Council. He is also a member of the Select Committee 
on Research Activities and the Subcommittee on Mate- 
rials of the American Association of State Highway and 
Transportation Officials, and of 2 joint task forces of 
AASHTO and the American Road Builders’ Association. 
In addition, he is a member of various committees of 
the American Society for Testing and Materials, the 
American Welding Society, the American Concrete I|nsti- 
tute, the American Society of Civil Engineers, and the 
Western Association of State Highway Engineers. 


Three Outstanding 
Papers Honored 


Three technical papers presented at the Fifty-fourth 
Annual Meeting of TRB in January 1975 were recognized 
a year later at ceremonies during the Chairman’s Lun- 
cheon, the highlight of the Fifty-fifth Annual Meeting. 

The Transportation Research Board Award, presented 
for the outstanding paper on the operation and mainte- 
nance of transportation facilities, went to 5 researchers 
at the University of Wyoming. Their paper, Thermal 
Response of Bridges, is scheduled for publication in 
Transportation Research Record 576. It describes the 
instrumentation of a highway bridge with thermal re- 
corders that allow the design engineer to conveniently 
estimate the thermal performance of proposed ice con- 
trol devices in a specific environment. The authors are 
Kynric M. Pell, John E. Nydahl, Vic A. Cundy, George 
Twitchell, and Mark Weber. 

Three authors from the firm of Alan M. Voorhees and 
Associates, Inc., received the Pyke Johnson Award for 
the best paper in the field of transportation systems 
planning and administration. Thomas B. Deen, Walter 


Thomas 8B. Deen, coauthor of the 
paper selected for the Pyke Johnson 
Award, is congratulated by incoming 
TRB Executive Committee Chairman 
Harold L. Michael (right). 


M. Kulash, and Stephen E. Baker describe how financial, 
attitudinal, and physical factors influence decisions on 
whether to build a rapid transit facility and how much 
to build. Their paper, Critical Decisions in the Rapid 
Transit Planning Process, will appear in Transportation 
Research Record 559. 

The judges selecting the outstanding paper in the field 
of design and construction of transportation facilities 
reached across the border to honor 3 authors from the 
Ontario Ministry of Transportation and Communica- 
tions. Friedrich W. Jung, Ramesh Kher, and William A. 
Phang are the authors of Subsystem for Predicting the 
Performance of Flexible Pavement, which will be pub- 
lished in Transportation Research Record 572 and which 
describes an innovative method of predicting the useful 
life of asphalt pavements, making it possible to establish 
long-range highway costs and benefits. 


Winners of the K.B. Woods Award 
for the best paper in the field of de- 
sign and construction of transporta- 
tion facilities look over their awards, 
while TRB Executive Director W. N. 
Carey, Jr. (in background) looks on. 
They are (from left) Ramesh Kher, 
William A. Phang, and Friedrich Jung. 


Robert N. Hunter, Missouri State 
Highway Commission (center), poses 
with winners of the Transportation 
Research Board Award. They are 
(from left) Kynric M. Pell, John E. 
Nydah!/, George A. Twitchell, Mark 
Weber, and Vic A. Cundy. Hunter 
was a member of the subcommittee 
of the TRB Executive Committee 
that selected the winning papers. 


seating the Travel Budget Freeze 
ideotape: Convention Tool of Future? 


these days of reduced travel budgets, it becomes in- 
reasingly difficult to keep up with technological and 
rofessional developments without attending out-of- 
wn and out-of-state meetings. One feature demon- 
trated at the recent TRB Annual Meeting represents a 
partial solution to the problem: If the engineer can- 
ot go to the program, the program can come to the 
gineer. 
The answer? Videotape, a comparatively inexpensive, 
usable method of storing images and sound on a reel of 
l|ape that can be played on any television set with a sim- 
‘le adapter. 
A standing-room-only crowd attended a showing of a 
ideo presentation by Charles C. Ladd, Massachusetts 
stitute of Technology, on the behavior of varved clays. 
the 75-minute video tape was divided into 2 parts. Part 
, directed toward general highway design and construc- 
on engineering audiences, discusses characteristics of 
larved clays and the problems encountered in foundation 
hesign for highways and bridges in the United States and 
-anada. Part 2, directed more toward soil engineers and 
2otechnical specialists, includes a technical explanation 
the nature of varved clays, an analysis of conditions 
Wt failure for several cases, and a brief outline of the fun- 
teamentals involved in design methodology. 

The videotape was produced and financed in part with 
IPR funds and in part with implementation funds from 
fegion 1 of the Federal Highway Administration. An 

1 HWA spokesman said, ‘“At Region 1 our technology 
-ansfer efforts have emphasized audiovisual techniques 
>r getting our message across. It is our firm conviction 

Frat in this day of reduced travel budgets, orientation 


sessions at the home base are essential elements ina pro- 
gram for putting new technology into practice.’’ 

The videotape presentation is one of a series of pilot 
tests. It has 3 principal goals: to test the ‘’sunrise- 
semester’ techniques as an approach for technology 
transfer orientation; to bring the varved-clay study to 
the attention of soil engineers and others; and to an+ 
nounce that an FHWA implementation division contract 
with the Massachusetts Institute of Technology is being 
processed to convert the final research report into a. 
design guidelines manual. 


James Costantino Named Director 
of Transportation Systems Center 


James Costantino, formerly executive assistant to the 
Deputy Secretary of Transportation, U.S. Department 
of Transportation, has been appointed director of the 
Transportation Systems Center, Cambridge, Massachu- 
setts. The Transportation Systems Center functions 
under the Office of Assistant Secretary of Transporta- 
tion for Systems Development and Technology, Hamilton 
Herman, and conducts research and development for the 
transportation department. It also provides an informa- 
tion base for policy formulation and planning, program 
management, and information sharing with states and 
communities. 

Costantino is a native of Braintree, Massachusetts. 
Before joining DOT he was director of technical and 
management support, Office of Manned Space Flight, 
National Aeronautics and Space Administration. 

He has a BS degree in mechanical engineering from 
the University of Massachusetts, a master’s degree in 
engineering administration from George Washington 
University, and a PhD degree in transportation policy 
and economics from American University. Costantino 
is a member of the National and Virginia Societies of 
Professional Engineers and the Advisory Council of 
Federal City College, Washington, D.C. In 1974 he was 
awarded the Secretary’s Meritorious Achievement Medal 
and also holds the NASA Apollo Achievement Award. 
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PLANNING AND ADMINISTRATION 


“Extra Special Trolley’’ 
Running in Pittsburgh 


The Port Authority Transit of Allegheny County, Penn- 
sylvania, has completed the renovation of South Hills 
Trolley Tunnel in Pittsburgh, and the tunnel is now in 
service for both rail and bus traffic. 

PAT has taken another step forward with the renova- 
tion of an existing trolley car, now known as the “Extra 
Special Trolley,” featuring a European-style front end. 
The trolley, also called a pre-light rail car, has such addi- 
tional features as an enlarged destination and route num- 
ber sign, side and rear signs, high-intensity step lighting, 
lexan windows, dual-facing conversation seats and table 
combination, high-intensity fluorescent lighting, public 
address system and 8-track tape player, route map and 
stop list, simulated wood paneling, and a 2-way radio. 

Photographs show the Extra Special Trolley at rest, 
and passing a bus in the renovated South Hills Trolley 
Tunnel. 


Theme of New DOT Publication 
Priority for Buses, Carpools, and Van Pools 


\ 


Priority techniques for high-occupancy vehicles on free- 
ways and city streets are discussed in a new booklet from 
the Technology Sharing Program of the U.S. Department 
of Transportation. The publication reports that vehicles — 
using successful priority techniques can save from 5 to 
30 minutes in travel time, which can be a substantial 
portion of the total work trip. A principal aim of most | 
techniques has been to increase the number of bus riders 
and encourage van pooling and car pooling. A compre- 
hensive marketing and public relations campaign has ac- 
companied many successful implementations of these 
methods. 

The freeway priority methods discussed in the booklet 
are exclusive right-of-way, normal-flow and contra-flow 
reserved lanes, and preferential treatment at freeway 
ramps. Arterial-city street techniques include various 
types of reserved lanes, bus streets, and traffic signal 
preemption for buses. A supplementary section in the 
booklet contains specific information on the priority 
techniques used on 17 freeways and 37 arterial routes 
and city streets. 

The document, Priority Techniques for High Occu- 
pancy Vehicles, is available from R. V. Giagrande, Tech- 
nology Sharing Program Office, Transportation Systems 
Center, Kendall Square, Cambridge, Massachusetts 021428 


Van-Pool Service Designed 
to Ease Indianapolis Traffic 


Purdue University’s Transportation Engineering Center 
is working with Indianapolis city officials in a program 
to ease the city’s traffic congestion and, at the same time 
conserve energy. 

The plan, called subscription van-pool service, is a 
relatively new concept in urban transportation systems, 
one that will fill the gap between private automobile 
travel and frequently inconvenient fixed-route transit 
systems. The program is designed to complement or sup= 
plement existing bus lines rather than compete with them 
and will enable a 2-car family to reduce its transportation 
investment by 1 car, save on gasoline, and decrease traf- 
fic volume and the pollution it causes. 

The proposal, now in the review stages, calls for some 
200 twelve-passenger vans leased from a private corpora- 
tion and operated by volunteer drivers. The drivers wil! 
be assigned a list of customers who will pay a monthly 
fee for the transportation from their homes to their 
places of work. The fee, which can be as much as $1 
one-way, will pay for all operating expenses—gas, oil, 
maintenance, leasing charges, and office-dispatcher costs. 
The driver will receive his or her transportation free as 
well as the use of the van, except for gas and oil, during 
weekends. 


The proposal was due to be received by the Indian- 


polis Public Transportation Corporation in January, 
nd was then scheduled to be reviewed by the Urban 
ass Transportation Administration. UMTA has ex- 
| essed an interest in the program, and, if it is approved, 
pill fund it for 2 or more years as an “experimental 
emonstration project’’ to be managed by Purdue Uni- 
Bpe'ty. At the end of the demonstration project, the 
dianapolis Public Transportation Corporation will as- 


me full operation of the system. 


DESIGN AND CONSTRUCTION 


Jax Beads Tested in Oklahoma 
xOncrete Slabs Sealed Internally 


) September 1975, the Oklahoma Department of High- 
ays poured its first internally sealed concrete slab con- 
ining wax beads as part of the floor of a 14 by 24-ft 

+.3 by 7.3-m) salt storage shed. Some 35 days later, 
hter the concrete had cured, the wax was melted to seal 
»e capillaries. 

The slab was poured in 2 lifts. The upper one, 1%-in. 
8.8-cm) thick, contained the wax beads. Thermo- 
douples for temperature measurement were placed at 6 
cations in the slab. At the first location, the tempera- 
are Was measured just below the surface and 1% in. (3.8 
) below. At the second position, thermocouples were 
aced just below the surface, and 1, 2, 3, and 4 in. (2.5, 
. 7.5, and 10 cm) below, allowing technicians to mea- 
ure the effect on the slab adjacent to the heater. In all, 
nese devices indicated the length of time needed and the 
HDtimum height above the pavement of the heater for 

me wax beads to be heated to the necessary 185 F (85 C) 
d, at the same time, for the surface temperature to be 
pt below 325 F (163 C). 

Two methods were used to heat the slab. The first 
ployed a propane-fired radiant heater. It consisted of 
commercially available 50,000-Btu (52.8-MJ), 2 by 4-ft 
0.6 by 1.2-m) units mounted side by side and suspended 
er the slab. 

After experimentation the heating was accomplished 
t the rate of 16 ft? (1.5 m2) every 1% hours. The dura- 
pon of the heating period was reduced by applying car- 
ton black to each section of slab before heating. The 

ly problems encountered were heat differentials be- 
een each heater and also under each individual heater. 
frared heaters would heat more rapidly, but a bank of 
ese heaters would be needed to be economical in a 
ridae deck installation. 

| The other heat method used consisted of 2 commer- 
ally available 125,000-Btu (131.9-MJ) forced-air heaters. 
. wooden framework, 11 by 24 by % ft (3.4 by 7.3 by 
_2 m), was made and covered with canvas. As a result 

Hf the tests, Oklahoma officials advise against the use of 
rood for the framework because of fire problems. Ap- 


proximately 18 hours were required to heat treat this 
portion of the slab to a temperature of 185 F (85), 1% 
in. (3.8 cm) deep. For this heating method, considering 
that heat rises, the height of the enclosure must be re- 
duced to a minimum. The only problem encountered 
was the need for another heater, for the volume was 
nearly more than the capabilities of the heaters. 

A bridge deck installation with full-depth wax bead 
impregnation has now been completed, and heat treat- 
ment will be applied to it in the near future. 


OPERATIONS AND MAINTENANCE 


True Cost of Owning a Car? 
AAA Has the Answer 


It costs the American motorist an average of $3.25 a day 
to own a car, even if it is never driven. Take it out of the 
garage, and it costs an additional 6.45 cents for every 
mile it is driven, says the American Automobile Associa- 
tion. Fixed costs, including fire and theft insurance, de- 
ductible collision insurance, property damage and liability 
insurance, license and registration fees, and depreciation 
amount to $1,186 annually. 

Variable costs include gasoline and oil, routine main- 
tenance, and tires. These variable costs have increased 
13 percent since the last annual estimates, from 5.7 to 
6.45 cents. 

AAA points out that for every 10-cent increase in the 
cost of gasoline, the cost per mile of running a car in- 
creases by 1 cent if the car delivers 10 miles (16 km) per 
gallon or 0.5 cent per mile if it delivers 20 miles (82 km) 
per gallon. 

Weight is the most important factor in the miles per 
gallon a car delivers. Fuel costs rise by 1 to 2 percent 
for every 100 pounds (45 kg) added to the weight of the 
car. Good maintenance, regular tune-ups, proper tire 
inflation, and good driving habits can save a significant 
amount of gasoline. 


“Keep America Beautiful’ Speaker 
Tells TRB Delegates of Litter Problem 


The nation’s highway maintenance experts were told re- 
cently that they must do more than pick up litter if they 
are to keep their roadsides clean. Speaking at the Fifty- 
fifth Annual Meeting of TRB, Emily Leonard, director 
of communications and program services of Keep America 
Beautiful, Inc., said that littering is the result of people's 
attitudes on all their trash-handling practices. 

Even after a thorough cleanup job, Leonard said, 
“The wind, rain, or traffic will soon spread loose trash 
from uncovered trucks, nearby garbage pails, and sloppy 


loading docks back to the newly cleaned area. The 
passerby will again be tempted to add his or her debris 
to what is already there. The key is to remove traffed 
litter—and keep it from recurring.” 

Leonard’s remarks centered on the findings of the 
Action Research Mode (ARM), a recently completed 
field study of behavioral techniques to reduce littering. 
ARM has resulted in anew Keep America Beautiful 
program, the Clean Community System, which will be 
implemented in several dozen American cities this year. 

Keeping people from littering depends on 4 com- 
ponents, which serve as the basis for ARM and the Clean 
Community System: a revision of the city’s antilitter 
ordinances, enforcing the new laws, streamlining sanita- 
tion technology, and conducting a continual public 
education campaign. 

Keep America Beautiful, Inc., founded in 1953, is a 
national nonprofit organization working with citizen 
groups, governmental agencies, academic institutions, 
and private industry to stimulate individual involvement 
in environmental improvement. With the Advertising 
Council, Inc., it sponsors the advertising series featuring 
Iron Eyes Cody, the “crying Indian.” 
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72-Year-Old Stunt Diver Instrumented 
to Measure Human Tolerances 


A 72-year-old stuntman who regularly performs a 35-ft 
(10.6-m) dive into a foot of water is helping scientists at 
the General Motors Research Laboratories to determine 
how much stress the human body can withstand without 
injury. Biomedical researchers fitted Henri LaMothe 
with sensors and found that, when he hits the water chest 
first with his back arched, his chest experiences a decel- 
eration of about 70g. 

The septuagenarian diver from New Jersey performs 
this feat regularly. Although previous GM chest-impact 
research conducted in cooperation with medical schools 
used cadavers, the LaMothe performance was an excellen 
opportunity to study the mechanical response of the 
chest and spine of a living, conscious human being during 
a frontal impact. 

The chest is one of the most common sites of injury 
in automobile accidents. Data from the LaMothe test 


72-year old Henri LaMothe (top left) is instrumented by biomedi- * 
cal scientists at the General Motors Research Laboratories. Instru- 
ments (lower left) were designed to measure stress on the torso as 
LaMothe hits a shallow pool of water chest first after a 35-ft dive. 
A demonstration dive (right) shows how LaMothe hits the foot- 
deep water chest first. 


' ill be valuable to automotive engineers in their effort 
fio further improve the occupant-protection characteris- 
ics of vehicles. 
David C. Viano of GM said, ‘’Our results indicate that 

Numan tolerances to mechanical impacts can exceed the 
Ommonly accepted limits if there is time for proper 
Onscious or unconscious, intentional or unintentional 
eaction of the skeletal and muscular systems of the 
ody.” 


; 


NCHRP 


Reducing Traffic Hazards 
uring Highway Maintenance 


ighway maintenance operations on a pavement under 
traffic can be dangerous not only to the work force but 
“also to the drivers and passengers in vehicles using the road. 
Wn many cases, the cost of providing traffic control sys- 
rems and signs represents the most expensive part of the 
aintenance activity. By reducing the amount of time 
eeded to carry out a given maintenance project, the 
duration of the hazard is also reduced and the costs are 
ut significantly as well. 
A comprehensive study of the situation shows that 
aintenance time can be reduced as much as 48 percent 
Woy using present technology. The consulting engineering 
‘irm of Byrd, Tallamy, MacDonald and Lewis conducted 
the investigation under a contract from the National 
ooperative Highway Research Program. Findings of the 
study have now been published by TRB as NCHRP Re- 
Dort 161, Techniques for Reducing Roadway Occupancy 
uring Routine Maintenance Activity. The prime objec- 
tive of the study was to reduce the time that the roadway 
*s occupied by maintenance crews during bridge deck 
-epairs, pavement patching, crack and joint sealing, and 
udjacking. 
Several techniques using new or modified materials 
Band equipment were found to be sufficiently promising 
to merit consideration. These include rapidly curing 


epoxies and regulated set cements, precast concrete slabs 
for partial-depth and full-depth pavement repair, pre- 
fabricated surface patches for asphalt pavements, large- 
diameter cutting wheels for concrete cutting, percussive 
cutting heads for partial-depth and predimensioned con- 
crete cutting, large-diameter cylindrical saws for cutting 
concrete, and horizontal pressure-grouting equipment 
for under-slab base restoration and slab leveling. 

Even more potential was discovered in the use of 
planning and management tools such as structuring main- 
tenance procedures by activities, tasks, and techniques; 
using time-lapse photography for data collection and 
analysis; developing standard time data for maintenance 
tasks; and preplanning activities for minimum occupancy 
time using crew balance charts with standard time data 
to optimize the selection and sequencing of alternative 
techniques. 

Roadway occupancy time could also be reduced by 
better management of the entire maintenance activity. 
Major opportunities were seen in the selection of main- 
tenance techniques best suited to carrying out the activ- 
ity, organization of the activity by task with employee 
assignments and scheduling preplanned and designated, 
job-site supervision and control, and equipment selection, 
readiness, and reliability. 

For the purposes of the study, the researchers divided 
roadway occupancy time into 4 categories: traffic- 
control time, delay time, work time, and cure time. 
Traffic-control time was observed to be the least variable 
of all occupancy time categories. Elimination of delay 
time would have resulted in major reductions in occu- 
pancy time observed during the study. Cure time fre- 
quently represented a major percentage of total occu- 
pancy time. Work time was analyzed to determine the 
person-hours that were being invested in productive 
work. Nonproductive person-hours were divided into 
those avoidable and those unavoidable. 

Standard time data can be used to predict the length 
of time required to perform a given amount of work by 
using a specific technique. The majority of the standard 
times established during the study were for techniques 
that are routinely used by most highway maintenance 
agencies. Although not complete, the standard time 
values that were developed represent an important step 
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toward creation of a data file on maintenance techniques 
that will be useful for a variety of management and plan- 
ning applications. 

NCHRP Report 161 is available for $4.40 a copy 
from the Transportation Research Board, Publications 
Department 805, 2101 Constitution Avenue, N.W., 
Washington, D.C. 20418. 


Computer Program Helps to Design 
and Manage Asphalt Pavements 


An optional operational computer program that provides 
a basis for selecting flexible pavement design and manage- 
ment strategies with the lowest predicted total cost over 
a prescribed period is described in NCHRP Report 160, 
Flexible Pavement Design and Management. The com- 
puter program, designated SAMP6, considers cost elements 
such as initial construction, routine maintenance, periodic 
rehabilitation, interest on investment, salvage value, and 
roadway user cost. The program uses the AASHTO 
Interim Guides as its structural subsystem and the pre- 
dicted decrease in serviceability with time and traffic as 
developed at the AASHO Road Test. The program has 
been pilot tested in 3 states and found to be workable 
where suitable computer facilities and personnel are 
available. 

Management benefits of using SAMP6 include the 
ability to quantify decisions. An example of this is the 
choice between light pavement with several overlays and 
thick heavy pavements with virtually no rehabilitation. 
Decisions can also be updated; several runs of the pro- 
gram at various stages of design, construction, and ser- 
vice will allow the user to judge the effects of fluctuating 
prices and interest rates, scarcity of materials, and re- 
vised maintenance and rehabilitation policy. 

Several long-range physical and economic factors not 
normally considered in pavement design are included in 
the analysis. They include user costs due to traffic delay 
around rehabilitation work, investment costs to the high- 
way agency, and salvage values of materials in place at 
the end of an analysis period. 

Total costs as determined by the computer program 
are most sensitive to changes in the following variables: 
traffic delay costs when congestion occurs; serviceability 
loss because of environmental factors such as swelling 
clay, frost heave, and various forms of cracking;soil sup- 
port offered by the subgrade; material properties and 
unit costs of the surface and the base courses; and de- 
gree of reliability the designer requires of the perfor- 
mance of the pavement. Some of the variables found to 
be less important were the serviceability index at the 
time of overlay, the total 18-kip equivalent single-axle 
loads applied to the pavement, interest rates, and the 
length of the analysis period. 

Researchers at Texas A&M University, who carried 
out the research under contract to NCHRP, strongly rec- 
ommend further research in the areas of the most sensi- 


tive variables and further development of the structural 
and environmental subsystems of SAMP6. In the interim, 
this report will be of particular interest to administrators 
who must make policy decisions concerning use of the 
systems approach to pavement design and management, 
to pavement designers who will be involved in its imple- 
mentation; and to material, soil, maintenance, and traffic 
engineers who provide the input information for its 
operation. 

NCHRP Report 160 is available for $4.00 a copy 
from the Transportation Research Board, Publications 
Department 805, 2101 Constitution Avenue, N.W., 
Washington, D.C. 20418. 


INDUSTRY 


Obsolete Bridge Tested 
to Destruction by FHWA 


A modern 3-span composite steel beam bridge, scheduled 
for removal in connection with flood control improve- 
ments, was the test-bed for an unusual study by a field 
bridge research team from the Research and Develop- 
ment Office of the Federal Highway Administration. The 
test, undertaken near Poplar Bluff, Missouri, was per- 
formed to determine the fatigue life of the steel beams 
in a high live-load stress range. 

The research team was made up of professionals from 
the Bridge Structures Group of the Structures and Ap- 
plied Mechanics Division, who assisted researchers from 
the University of Missouri in test design, bridge instru- 
mentation, and monitoring test results. 

Cyclic loading was applied to the center span of the 
bridge by a hydraulic shaker system. Observations were 
made of crack formation and growth through the actual 
failure of several steel girders. 

Another objective of the test was to compare various 
techniques for detection of structural damage in bridge 
members. The acoustic crack detector and magnetic 
crack definer, bridge inspection tools developed under 
an FHWA contract, were used for this test. 

Films of the bridge test were presented during the 
meeting of the Committee on Dynamics and Field Test- 
ing of Bridges at the Fifty-fifth Annual Meeting of the 
Transportation Research Board in January. “ 


Highway Glare Screen 
Reflects Cost Savings 


Results of a 2-year study released recently by the 
Michigan Department of State Highways and Transpor- 
tation show that an unusual glare screen barrier installed 
on a section of Interstate 94 near Jackson prevents head- 


‘ight glare from any angle, withstands wind blasts of 125 
ph (201 km/h), and acts as a snow or sand barrier. 
The !-94 curve accommodates a daily volume of 
38,000 vehicles traveling the high-density, windswept 
route between Chicago and Detroit. It was an ideal loca- 
Wition to install 3,200 linear ft (960 m) of double reverse 
fore galvanized steel fabric produced by the Langenau 
anufacturing Company, Cleveland. Unlike open faced 
#expanded metal screen, which can eliminate oncoming 
eadlight glare only beyond a horizontal angle of about 
222 degrees, the double reverse core (DRC) fabric blocks 
glare from all directions. 
A few previous installations, beginning in 1970, in- 
cluded 2 sites at Cleveland (Hopkins) International Air- 
Hort as wind screening and as a jet blast barrier along an 
pen pedestrian walkway and similar applications at 
WJetroit Metro and Willow Run Airports, Edmonton In- 


dustrial Airport in Canada, and Amarillo International 
~FAirport. 


(f0 evaluate DRC fabric for glare screen purposes, a 


median barrier was developed by using special angle 
( rackets installed with stud fasteners and Ramset tools. 
@Puring installation, it was found that the fastening of 


The completed job shows the reflector 
riveted to the post. The DRC fabric 
can be precoated with vinyl, epoxy, 
enamel, and other finishes or reflec- 
torized with glass beads. Tests have 
shown that a cigarette can be lighted 
behind a 6-ft-high DRC barrier shield- 
ing jet engine aircraft blasts up to 125 
mph. 
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1 The simple galvanized pipe and 
cap used to support the screen is 
shown by Roy Williams, bridge main- 
tenance supervisor for the Michigan 
Department of State Highways and 
Transportation. 


2 The 16-in.-high fabric screen is in- 
stalled on the concrete median barrier 
separating the lanes of Interstate 64 
near Jackson, Michigan. 


the brackets tended to damage the concrete, and the lack 
of a firm mating between brackets and median barrier 
made tensioning of the DRC fabric difficult. In addition, 
numerous failures of the floor flanges (used to connect 
the bracket to the upright pipe that supported the fabric) 
occurred, A 1,200-ft (360-m) section toppled over dur- 
ing a period of exceptionally high winds and “‘the posts 
leaned over and snapped off, like a domino effect,’’ ac- 
cording to on-site engineers. 

The district maintenance engineer for the Jackson 
district promptly devised an attachment method that 
proved feasible, faster, and cheaper. Holes 1 in. (2.5 cm) 
in diameter were drilled into the top of the concrete 
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median barrier at 5-ft (1.5-m) intervals, pipe nipples were 
fastened into the holes, using an epoxy cement, and 2-ft 
(0.6-m) pipe sections were then threaded on to the pro- 
truding pipe nipples. All damage to the concrete was 
eliminated, erection time speeded up, a stronger barrier 
was achieved, and the DRC fabric could be tensioned in 
30 to 40-ft (9 to 12-m) increments. 

The nipple-coupling method invented by District 
Maintenance Engineer George E. Langen and his staff 
reduced costs per post from $4.07 (using the ‘‘bracket- 
flange’’ technique) to only 49 cents, a saving of more 
than 87 percent. Erection time was speeded up by more 
than 200 ft (60 m) per day. More important, the hard- 
ware used in the cheaper method was standard off-the- 
shelf stock available at any hardware store whereas the 
brackets in the original design were specially fabricated 
for the test. Based on the Michigan experience, officials 
of the fabricating company believe that the DRC glare 
screen can be installed for about $3.00/ft ($10/m). 

Further information may be obtained from the 
Langenau Manufacturing Company, 7306 Madison 
Avenue, Cleveland, Ohio 44102. 
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British Concern for Safety 
Guides Transportation Laboratory 


A jay-walking pedestrian, struck by a car on a city street, 
is thrown not into the traffic or onto the pavement but 
against the windshield of the car, where a specially de- 
signed grid closes down like a giant mousetrap and holds 


him or her securely until the car can be brought to a halt. 


This is Just one of many safety-oriented research projects 
that are under way or have been completed at Britain’s 
Transportation and Road Research Laboratory at Crow- 
thorne, an hour's drive from London. More than 100 
people are employed in the safety program of TRRL, 


which is a branch of the Department of the Environment. 


Traffic fatalities follow a different pattern in the 
United Kingdom than they do in the United States. Be- 
tween 7,000 and 8,000 people die annually on Britain's 
highways, but almost 3,000 of them are pedestrians. 

This high percentage of nonvehicle deaths can be attrib- 
uted to the larger number of pedestrians in Britain. 

TRRL officials feel that the automobile death rate 
could be cut in half if seat belt use was made compulsory 


and that the pedestrian death rate could be cut drastically 


if motorcycles and similar vehicles were banned or re- 
stricted. But with vehicles counts and legislation in their 
present forms, they have to try to reduce accident fre- 
quencies and severity in other ways—hence, the ‘‘pedes- 
trian catcher” described earlier. 

Most pedestrians are killed by hitting their heads on 
the road after being catapulted by a car. Bumpers in 


common use in the United States strike the pedestrian 
above the knee, break the legs, and throw him over the 
car. The bumper tested by TRRL hits the pedestrian 
halfway up the shin and throws him onto the hood of 
the car and so to the windshield, where he is safely re- 
strained. 

“This is a demonstration project to show something 
can be done,”’ says a TRRL spokesman. ‘‘Whether it 
will come to anything or not isnot up to TRAL. 

“We really need more information on pedestrians,’ 
he commented. ‘Who walks where, when, and how 
often?” 

This statement illustrated the philosophy of the 
Transportation and Road Research Laboratory. “‘We 
don’t dive in at the deep end and then find out what 
the requirements are. We depend less on hardware and 
more on research into possibility and needs and costs— 
the human factor in general.” TRRL is moving away 
from the pros and cons of crossings with or without 
signal lights and examining instead human attitudes and 
behavior patterns. Do people really want traffic safety? 

For instance, accident rates have always been ex- 
pected to be higher at night than in the daytime, accord- 
ing to H. Taylor, director of TRRL safety activities. 
“They should actually be lower at night than through 
the day,’’ says Taylor. ‘‘You are only getting the visual 
information you need to drive; there are no cows or 
people in the peripheral vision area to distract you.” 

Research into motorcycle safety occupies a great deal 
of time at TRRL. ‘’The motorcycle was traditionally a 
working man’s method of transportation in Britain for 
many years, unlike the United States where it has always 
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1 Aseries of lines painted at successively closer inter- 
vals creates a false illusion of speed, causing drivers to 
slow down as they approach a traffic circle. 


2 The Transport and Road Research Laboratory is 
located at Crowthorne, England. The high-speed test 
track and central area, 300 yards in diameter, can be 
seen on the right. 


3 The Transportation and Road Research Laboratory 
has conducted a series of tunneling tests in chalk hills 
at Chinnor, Oxfordshire, in which a specially built 
machine with a 5-meter diameter bore was used. Tests 
in the early 1970s were expected to be applicable to 
work on the now canceled Channel Tunnel. 


4 Tests in pedestrian safety include the equipping of 
test vehicle with bumpers that propel the pedestrian 
(in this case a dummy) against the windshield where 
he is trapped by a metal grid and held safely until the 
vehicle stops. 
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A reinforced concrete beam is tested ina TRR laboratory. 


been primarily a recreational vehicle,’’ says Taylor. ‘Then 
the British motorcycle industry was eclipsed by the 
Japanese, who added features like electric starters and 
enclosed grease-free mechanisms to make it attractive to 
women and hobbyists. As transportation sales went 
down, recreational sales soared. Finally, with the fuel 
crisis and high gasoline prices, transportation sales have 
risen again.”’ 

British manufacturers had been involved in redesign- 
ing the motorcycle for safety, but the almost total col- 
lapse of the industry has thrown the responsibility on 
the Japanese, who are only just beginning to be interested 
in cooperation with the TRRL. 

“We are especially concerned with poor handling and 


Paid volunteer drivers from 
the area around Crowthorne 
are used in conducting traf- 
fic signal tests on the large 
central area. 


braking,’ says Taylor. ‘’We are investigating the possibili: 
ties of antilock braking systems, which would however 
require almost complete redesigning of the motorcycle. 
There are also tests under way of air bags for motorcycles 
and of a space-frame design to completely surround and 
protect the rider. Of course, we ultimately come to the 
question, When is the vehicle no longer a motorcycle?” 

Investigation of accident causes and statistics in 
Britain is greatly facilitated by the national reporting 
system of accidents, which has been in operation for 20 
years. Every significant traffic accident in the country 
is reported on a standard form and is entered in TRRL’s 
computer within 6 weeks. These accident reports are 
backed by a number of regular surveys on traffic volumes hb 
and patterns, which are conducted on a large scale every 
7 years, with smaller checks at lesser intervals. 

“We would like to get statistics from other countries, 
but their reporting factors contain too many variables 
for us to integrate them completely with ours,” says 
Taylor. ‘‘We do take part in the OECD Program on Road 
Research, however.” 

“Some foreign research has been very valuable to us, 
especially the study on lighting made recently in the 
Netherlands, and a Swedish study on child safety. For 
the most part, though, our information is generated in- 
ternally.’’ 

Safety and traffic research at the Transportation and 
Road Research Laboratory started in a comprehensive 
way in 1946, but work on the skidding properties of 
road surfaces began 20 years earlier at the National 
Physical Laboratory and developed at TRRL into com- 
prehensive programs on both road surfaces and tire prop- 
erties. 

A continuing effort has been devoted in the United 
Kingdom to the three main aspects of road safety, i.e., 
the road environment, the road user, and the vehicle. 

“As a result of our work our general level of road 
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afety compares favorably with the best achieved any- 
ywhere,”’ says Taylor. ‘In the case of car occupants, for 
xample, the fatality rate per mile traveled in the United 


| ingdom is just over half (55 percent) that of the United 
tates. There is, of course, no justification for compla- 
pency; in the case of youngsters 15 to 20 years old, road 
ccidents account for nearly half the deaths from all 
pauses.’ 

TRRL is also involved with safety relating to heavy 
ucks and freight-carrying vehicles. They are especially 
oncerned with occupant protection; handling and sta- 
ility, including overturning; ergonomics, including the 
praking system; and external safety features, for example 
‘he provision of better all-round protection for other 
noad users who may be involved in collisions with the 
neavier vehicles. 

What is now the Transport and Road Research 
aboratory began as a small experimental station set up 
nN 1930 by the Ministry of Transport. It was expanded 
8 years later to incorporate the activities of a small sec- 
lon of the National Physical Laboratory, becoming the 
WRoad Research Laboratory as a separate station of the 

Wepartment of Scientific and Industrial Research. Initially 
ts work was confined to a limited range of highway en- 
Wineering activities, but was later expanded and then sup- 
WDlemented by work on traffic and safety problems, and 
most recently on broader transportation topics. 
Following the dissolution of the Department of 
Scientific and Industrial Research in 1965, the labora- 
tory was transferred to the Ministry of Transport, and 
Fabsorbed 5 years later into the newly created Depart- 
ment of the Environment. The change of name in Jan- 
ary 1972 to Transportation and Road Research Labora- 
rtory was made to reflect its wider interests and activities. 

TRRL provides technical and scientific advice and 

‘information to help in formulating, developing, and im- 
yplementing government policies relating to transport and 
‘roads, including their interaction with urban and regional 
pplanning. In addition to serving the problems and needs 
sof the Department of the Environment, the laboratory 
also serves local authorities, consultants, contractors, and 
industry and works closely and directly with other gov- 
‘ernment departments. 

Three main groups deal with TRRL activities. In 
broad terms the transport group helps to answer the ques- 
tions, What kind of transport systems shoUld we have, 

-and how can the adverse effects of road transport be 
mitigated? The engineering group is concerned with the 
question, How can the road system best be planned, 
built, and maintained? The traffic and safety group 
answers the question, How can the road system be used 

most efficiently and safely? 

The annual budget of TRRL averages about $12 mil- 
lion, including research contracts with universities, con- 
sultants, and industrial firms. 
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SECOND CONFERENCE ON SKID 
PREVENTION NOW SCHEDULED 
FOR COLUMBUS, OHIO 


Wet-weather skidding on highways and runways is a 
major contributor to accidents. These accidents result 
from the interaction of many factors: climate and en- 
vironmental conditions, vehicle, tires, driver, pavement 
design and construction, maintenance of roadway, and 
material properties. 

The First International Conference on Skid Prevention, 
held in 1958 at the University of Virginia, emphasized 
the definition of problems and the identification of re- 
search needs. During the intervening years, numerous 
techniques have been developed for reducing wet-weather 
accidents. Most of the basic mechanisms and interactions 
are now known, and numerous promising solutions have 
been identified and demonstrated. 

A second conference, scheduled for May 2-6, 1977, at 
the Sheraton-Columbus Hotel, Columbus, Ohio, will em- 
phasize implementation of research findings. The Second 
International Conference on Skid Prevention will present 
an overview of current knowledge, demonstrate how this 
knowledge can be applied to improve safety, and deter- 
mine what further steps must be taken to learn how ex- 
isting knowledge can be applied or what further research 
is needed. 

Seven sessions are planned on topics that include ve- 
hicles, tires, and other components; pavement charac- 
teristics; accident experience; human factors; and legal 
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problems. Papers will be discussed by panels of experts, 
with ample opportunity for audience participation. In 
addition, committees will analyze the presentations, high- 
light the points of special value, and identify what needs 
to be done to further reduce wet-weather accidents. 

The tentative schedule includes an afternoon tour of the 
Skid Testing Center, Ohio Transportation Research 
Center, East Liberty, Ohio. Additional information on 
the conference may be obtained from the Transportation 
Research Board, 2101 Constitution Avenue, N.W., 
Washington, D.C. 20418. 


SYMPOSIUM ON QUALITY CONTROL 
IN BUILDING TRANSIT SYSTEMS 


Papers are being solicited for presentation at an Interna- 
tional Symposium on Assuring Quality Construction in 
Transportation Systems, to be held in Washington, D.C., 
during the Transportation Research Board's Fifty-sixth 
Annual Meeting, January 17-21, 1977. The symposium 
is sponsored by the TRB Committee on Quality Assur- 
ance and Acceptance Procedures (A2HO2). 

The symposium will be conducted in 3 parts and will 
be concerned with new developments in construction 
quality assurance systems for (a) major modes of mass 
transit; (b) manufactured materials and components; and 
(c) job-site-produced materials and items. Papers result- 
ing from theoretical, experimental, or practical applica- 
tions are invited for presentation. 

Prospective authors are requested to submit an ab- 
stract of approximately 250 to 300 words before April 1, 
1976. Complete manuscripts will be required by August 
10, 1976. A limited number of papers will be chosen for 
20-minute oral presentations at the symposium. All 
papers submitted will be considered for publication. 

Further information and offer forms for papers can 
be obtained from Garland W. Steele, West Virginia De- 
partment of Highways, 312 Michigan Avenue, Charleston, 
West Virginia 25311. 


TRANSPORTATION AND ENERGY ARE 
THEMES OF SEPTEMBER CONFERENCE 
IN QUEBEC 


The Roads and Transportation Association of Canada 
has selected transportation and energy as the topics of 
the 1976 annual conference that will be held in Quebec 
City, September 12-16. Chosen to reflect concern over 
escalating energy costs and interests in conservation de- 
mands, the conference theme will attempt to give a 
broad view of the impact of the present energy situation 
on the movement of people and goods in Canada. 
Conference officials, currently selecting the papers 


that will be presented at the meeting, are concentrating 
on a number of areas. Under transport planning, these 
include energy conservation within the field—modal ef- 
ficiency, conversions within modes to alternate energy 
sources, pricing and investment as tools for encouraging 
efficiency, and policy and legislation. Other suggestions 
are transportation of energy, including modal alternatives 
such as shipping, rail and pipelines, and transportation 
requirements to develop remote energy sources. 

For transport operations, subject areas under con- 
sideration include speed limits, illumination types and / 
methods, signal systems for bus lanes and traffic control, — 
transit and traffic innovations, and technological con- 
straints, all in light of the energy situation and its impli- 
cations for efficiency and conservation. 

In the transport administration category, topics to be 
covered include transportation and energy and related 
implications to user costs, levels of service and energy 
costs, capital expenditures and energy conservation im- 
pacts, and regional development in relation to energy 
costs and conservation. 

Papers in the transport design section of the con- 
ference will be related to pavement design methodologies, 
bridge hydraulics and hydraulic structures, vehicle weights |) 
and dimensions, and modal development for vehicles 
powered either by conventional or new energy sources. 

For further information on the meeting, contact 
C. Donald Holmes, Director of Technical Services, Roads 
and Transportation Association of Canada, 1765 St. 
Laurent Boulevard, Ottawa K1G 3V4, Canada. 
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Let’s Coordinate 
ransit Planning Approach, 
‘Says Gretchen Kolsrud, 
Ongressional Expert 


eSeveral recurring themes crop up as Gretchen S. Kolsrud, 
ransportation program manager of the Congressional 
bOffice of Technology Assessment, reviews OTA’s brief 
2-year history. The gap between research and develop- 
ment and its application to transportation problems is 
one such theme that surfaced in OTA’s assessment of 
sautomated guideway transit. 

“The study of fully automated small vehicles running 
son fixed guideways covered the full range of the mode 
‘of transportation from simple shuttles to the highly com- 
/plex PRT systems, which so far exist only in prototype 
‘form in Japan and Europe,” says Kolsrud. ‘’The only 

U.S. urban application is the Morgantown project, a rela- 
tively sophisticated form of this new technology. Yet 
many simpler systems in specialized use in airports and 
recreational areas might serve urban needs at rail rapid 


transit stations or as connectors among parking lots, com- 


mercial centers, and apartment complexes. Until they 
are actually tried in urban applications, we can’t evaluate 
them as to public acceptance of a system with no human 
operator, impact on passenger safety and security, sys- 
tem economics, and effects on automobile use.” 
More efficient links are needed between research and 

development funds and capital grants so that technology 
and industry can be brought to bear on pressing urban 


transportation, Kolsrud believes, and she applauds the 
recent allocation of funds by Congress for an UMTA 
feasibility study of an urban demonstration of a simple 
automated system. 

Another need is for a more coordinated approach to 
transportation planning, she says. ‘‘Despite all the words 
written and spoken on this subject, much remains to be 
done. Case studies in 9 metropolitan areas revealed a 
multitude of agencies and organizations at federal, state, 
regional, and local levels with fractionated responsibili- 
ties. While we create new organizations to foster coordi- 
nation, we fail to give the new entities adequate schedul- 
ing and fiscal authority to implement their plans.”’ 

In arelated study, OTA examined interactions among 
energy supplies, the economy, and mass transit. The im- 
portant relation between automobile disincentives and 
mass transit incentives was explored; yet, highway and 
transit planning are not integrated. 

Fortunately, Kolsrud believes, there is growing rec- 
ognition at all levels of government that these problems 
are interrelated and must be dealt with accordingly. She 
cites the increasing interest of the National Transporta- 
tion Safety Board in automobile and rail transit accidents 
in addition to the board’s more traditional investigation 
of rail and aviation accidents as a trend toward identify- 
ing factors that are common to all transportation acci- 
dents rather than to a specific mode. 

Kolsrud received her bachelor’s degree in biology from 
McGill University in Montreal. She earned her master’s 
in biology and her PhD in physiological psychology at 
Johns Hopkins, going from there to the Honeywell Sys- 
tems and Research Center in Minneapolis to do research 
in human visual processing. While in Minnesota she took 
up flying and was a consultant to Instrument Flight 
Training. Returning to the Washington area, she was em- 
ployed by Serendipity, Inc., and then by BioTechnology, 
Inc. In 1973 she became NASA’s program manager for 
the flight management and simulation programs in the 
Man-Vehicle Technology Division. 

Joining the Office of Technology Assessment in its 
initial months of operation, Kolsrud helped establish and 
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subsequently served as program manager of the Trans- 
portation Assessment Group, which is currently studying 
a range of transportation topics including automobile 
safety, rail freight, mass transit, and potential changes in 
the use and characteristics of the automobile in the 
future. 

Kolsrud is the author of reports on biology, physiol- 
ogy, human factors, and air and ground transportation. 
She has chaired the TRB advisory committee for Work- 
shop on Human Factors in Transportation, served as 
secretary of the TRB Committee on Motorist Informa- 
tion Systems, and testified before the Transportation 
Subcommittee of the Senate Appropriations Committee 
on energy, the economy and mass transit, and automated 
guideway transit. She is active in the Human Factors 
Society. 

Her off-duty interests include designing and construc- 
tion of silver and gold jewelry, gardening, flying, sailing, 
SCUBA diving, and archeological digging. She has also 
tried skydiving and gliding. With her husband, who is a 
senior staff engineer with COMSAT, she has traveled to 
Central and South America and most recently to Russia. 


Research to Practice Involves 
Many Steps, Says Asphalt 
Institute’s James F. Shook 


There is a large gap between research and practice, ac- 
cording to James F. Shook, principal staff engineer of 
the Asphalt Institute. Research is conducted by engineers 
or scientists who are rooted in scientific theory and who 
are often somewhat removed from the day-to-day prob- 
lems of design and construction. Engineers who design 
and construct facilities are usually not scientifically 
oriented. They need standards and specifications that 
are unambiguous and relatively uncomplicated. 

A special technique is required if maximum practical 
benefits are to be obtained from analytical and labora- 
tory research. Research findings must be subjected to 
field verification and they must be translated into prac- 
tical construction specifications and design standards if 
they are to be used. ‘Unfortunately, the problems as- 
sociated with this latter need are often overlooked,’’ 
Shook claims. 

Translating research results into practice is a multilevel 
process. It starts with researchers who develop basic 
ideas and who produce, at best, a document that leads in 
the direction of practice. It ends with the engineers who 
design and construct. The gap lies between these two 
ends of the process. 

The Transportation Research Board through its com- 
mittee structure, technical sessions at its annual meetings, 


and publication of technical papers does an excellent job 
disseminating the results of research and guiding the re- 
search community in defining needed research. Through 
the National Cooperative Highway Research Program 
significant problem-oriented research activities are con- 
ducted. In spite of all efforts to emphasize the practical- 
ity of NCHRP results, however, the problem still remains. — 

The gap between even problem-oriented research and 
the design engineer is often too great to be successfully 
bridged by either the research group or the design group 
alone. The solution, in Shook’s opinion, is for every 
organization using the results of research to have a sepa- 
rate ‘interpreter’ group charged with the responsibility 
of bridging this gap. 

Sometimes the gap between research and practice can 
be overcome by a team or task force made up of mem- 
bers of both the research and development and the de- 
sign groups. Says Shook, ‘| have a suspicion, however, 
that this approach is hampered by a lack of understand- 
ing of one group by the other.’” The design group feels 
that the research and development group Is trying to 
replace tried and proven practices with the latest ivory 
tower fad; the researcher is impatient with the design 
group for sticking to old ways and refusing to recognize 
progress. 

Introducing an independent, third group, an inter- 
preter group, might help. If composed of persons who 
understand the problems of design and construction and 
who have reasonable competence in the research field in- 
volved, it could free the other two groups to concentrate 
on their individual areas of competence. The result could 
lead to more practical use of often-neglected research 
findings. 

As principal staff engineer at the Asphalt Institute, 
Shook is responsible for providing research and engineer- 
ing support to institute members, engineers, and commit- 
tees to assist them in obtaining and analyzing data related 
to the various uses of asphalt. A major part of his cur- 
rent program is devoted to pavement structural design 
research. 


Shook joined the Asphalt Institute in 1961 as a mem- 
ber of its Road Test Board of Study engaged in examin- 
ing methods for the structural design of asphalt pave- 
ments. Before joining the institute, he was research ma- 
terials engineer for the Transportation (then Highway) 
Research Board on the American Association of State 
Highway Officials (AASHO) Road Test, Ottawa, IIlinois. 
Prior to that assignment he was associate research engi- 
eer with the National Sand and Gravel Association and 
he National Ready-Mixed Concrete Association in 

ashington, D.C. He also taught courses in soil mechan- 
fics and highway engineering at the University of Mary- 
lland. 
| After attending the University of Alabama, Shook 

as graduated from the University of Maryland in 1949 
with a bachelor of science degree in engineering. He has 
salso taken graduate courses at the University of Mary- 
land and the University of Waterloo (Canada), where he 
as awarded the degree of master of applied science in 
»1975. 
He is a member of Tau Beta Phi, member of the Na- 
tional and Maryland Societies of Professional Engineers, 
former member of the American Society for Testing and 
Materials, Fellow of the American Society of Civil Engi- 
neers, an associate of the Transportation Research Board, 
and a member of the Association of Asphalt Paving 
Technologists. He is aregistered professional engineer in 
the states of Illinois and Maryland, and past president of 
the Potomac Chapter of the Maryland Society of Profes- 
sional Engineers. 
Shook has authored or coauthored more than 20 tech- 
nical papers. He won the Walter J. Emmons Award for a 
paper of outstanding merit presented to AAPT in 1964. 
He was selected by Engineering News-Record magazine 
as one of the ‘50 Men Who Made Their Mark on Con- 
struction in 1973.” 
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TRB staff member Mabel Frank directs puzzled registrants to 
one of the many meeting rooms used in the 130 sessions. 


71 The TRB registration area was mobbed on the opening morn- 
ing of the meeting, a forecast of the final record attendance of 
3,867. 


2 Robert N. Hunter, Missouri State Highway Commission, ad- 
dresses the Tuesday session on measuring the effectiveness of a 
research program. 


3 Wilfred Owen, senior fellow of the Brookings Institution, was 
the featured speaker at Wednesday’s Chairman’s Luncheon. His 
delightful and penetrating remarks have obviously pleased out- 
going TRB Chairman Milton Pikarsky. 


4 At the Wednesday meeting of the TRB Executive Committee, 
Chairman Milton Pikarsky is flanked by incoming chairman 
Harold Michael (left), and Executive Director W. N. Carey, Jr. 


5 Technical papers presented at the meeting were much in de- 
mand. Here they are logged in by Bee Crofoot and Lacy Fleming. 


6 Session 66, Transit for the Elderly and Handicapped, attracted 
several listeners with more than a theoretical interest in the subjec 


Photographs by Jay Carroll, U.S. 
Department of Transportation. 


1 John F. Nixon, Texas Department of High- 
ways and Public Transportation, chaired the 
session on shoulder design. 


2 Sandra Rosenbloom, University of Texas at 
Austin, presided over the session on the Con- 
ference on Paratransit. 


3 C. Kenneth Orski, associate administrator, 
Urban Mass Transportation Administration, 
gave the keynote address at the session on the 
Conference on Paratransit. 


4 The main floor and balconies of the Sheraton- 
Park ballroom were packed as delegates watched 
the proceedings at Wednesday’s Chairman’s 
Luncheon. 


5 C. Zraket of the Mitre Corporation addresses 
the session on assessment of the international 
flow of transportation technology and trans- 
portation information. Others at the table, 

from left, are Paul E. Irick, TRB; Niels De Terra, 
U.S. Department of Transportation; D. F. Hersey, 
Smithsonian Science Information Exchange; 
John Gratwick, Canadian National Railways 
(hidden); S. M. Breuning, Southeastern Massa- 
chusetts University; and John Baerwald, Univer- 
sity of Illinois. 

6 While registrants attended the meetings, their 
wives had an opportunity to relax in the women’s 
Hospitality Room, where they were entertained 
by the wives of TRB staff members. 


7 Inanewdeparture for the Transportation 
Research Board, the paratransit session was 
videotaped for future reference and distribution. 


30 


Booksl 


2nd Edition 
E.J. Yoder: MW. Witczak 


TRB Members Collaborate 
on New Pavement Design 
Book 


Principles of Pavement Design. E. J. Yoder and M. W. 
Witezak. John Wiley and Sons, Inc. 711 pp. $27.95. 


This updated second edition of Principles of Pavement 
Design is coauthored by Eldon J. Yoder, professor of 
highway engineering at Purdue University, and Matthew 
W. Witczak, associate professor of civil engineering at 

the University of Maryland. Professor Yoder is the chair- 
man of the TRB Task Force on Low Volume Roads and 
serves on the Group 2 Council, 4 other TRB committees, 
and 3 NCHRP advisory panels. Professor Witczak serves 
on two TRB committees. 

The book will be useful to professional engineers deal- 
ing with pavement design and pavement rehabilitation, 
educators, and researchers interested in pavement be- 
havior and materials. The publication covers all facets of 
pavement design. It contains a description of all the 
major fundamentals of pavement design and performance 
and provides a fully integrated discussion of these factors 
with detailed treatment of practical design and rehabilita- 
tion problems. 

In addition, the book includes new chapters on the 
economic factor in design, introductory stochastic (varia- 
bility) concepts, and the most recent material character- 
ization tests, pavement stress distribution concepts, de- 


sign procedures, and rehabilitation considerations. 
Containing numerous figures and tables for stress, 
strain, and deflection of rigid and flexible pavement sys- 
tems due to loads, the book also includes many examples 
of problem solving along with details of how to work 
various types of problems. Of note are various rigid and 
flexible highway and airfield pavement design charts and 
several statistical and probability tables. Each chapter 
contains problems suitable for student homework. 


World Guide to 
the Environment 


International Environmental Guide—1975 Supplement. 
Bureau of National Affairs. BNA Books, 1231 25th Street, 
N.W., Washington, D.C. 20037. 250 pp. $20.00. 
The 1975 supplement to the /nternational Environmental 
Guide (a comprehensive desk reference in loose-leaf 
binder format on the environmental laws, treaties, and 
regulations of more than 20 countries) includes the fol- 
lowing additions to the parent work: 


1. United Kingdom Control of Pollution Act, 1974. 

2. European Economic Community (EEC) Council 
agreements on harmonization of environmental 
legislation and “polluter pays”’ principle, resolu- 
tions on energy and the environment and second 
category pollutants. 

3. EEC directives on sulfur contents in fuels, on 
drinking water, on motor vehicle emissions, on 
permissible sound levels from motor vehicles, on « 
disposal of waste oils, and on the exchange of data 
from atmospheric monitoring of sulfur dioxide and 
particulates and proposals for directives on dis- 
posal of polychlorinated biphenyls and discharges 
of dangerous substances. 

4. Revisions of parent volume sections on Canada and 
Germany to incorporate recent legislation and 
regulations. 

5. A section on the United States, including the full 


text of the National Environmental Protection Act, 
the Clean Air Act, the Energy Supply and Environ- 
mental Coordination Act, the Federal Water Pollu- 
tion Control Act, the Marine Protection, Research, 
and Sanctuaries Act, the Noise Contro!| Act, the 
Solid Waste Disposal Act, and the Federal Environ- 
mental Pesticide Contro! Act. 


Environmental laws and regulations, some in full text, 
a digested and paraphrased, are provided in English 
ranslation. Material is broken down for convenience of 
reference under Treaties, Bilateral Agreements, United 
| ations and International Organizations, Canada, Europe, 
apan, other countries (Australia, Israel, Mexico, New 
Zealand, and South Africa), and United States. Treaties 
include those dealing with pollution of the sea by oil and 
other wastes; endangered species of flora and fauna; and 
he conservation of the living resources of the high seas. 
The /nternational Environmental Guide, incorporating 
he 1975 supplement, is available from BNA Books for 
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Transportation and Traffic Engineering Handbook. Insti- 
tute of Traffic Engineers. John E. Baerwald, editor. 
Prentice-Hall, Inc., Englewood Cliffs, New Jersey. 1080 
pp. $24.50. 

PSince the last edition of ITE’s Traffic Engineering Hand- 
ibook was published in 1965, the role and responsibility 
of the traffic engineer have expanded greatly. In this 
irelatively short time, and because of the increasing com- 
| plexity of transportation solutions primarily in urban 
areas, the traffic engineer has of necessity become a 
“transportation” engineer whose primary goal is achiev- 
ing balanced transportation. The new edition of the 
handbook reflects the change by becoming the 7ranspor- 
tation and Traffic Engineering Handbook. \t emphasizes 
the major elements of total transportation planning, par- 
ticularly as they relate to traffic engineering. The book 
updates essential facts about the vehicle, the highway, 
the driver, and all matters related to these 3 principal 
concerns of the traffic engineer. Among the new chap- 
ters to be found in this edition are Computer Applica- 
tions, Statewide and Regional Transportation Planning, 


Traffic Surveillance, Environmental Considerations, and 
Applications of System Concepts. 

The term ‘‘handbook”’ as applied to this publication 
isa misnomer. It isa massive volume of more than 1000 
pages, containing 23 chapters on single subject areas, 
each written by prominent experts in the field. Many of 
the authors are members of the Transportation Research 
Board, and the chapter on Urban Transportation Plan- 
ning is written by TRB staff member David K. Witheford, 
assistant director of the National Cooperative Highway 
Research Program. 

Says editor John Baerwald, ‘‘Often in the past, the 
traffic engineer has been successful in improving the 
capacity and safety of highway facilities only to have the 
improvements obliterated by the insatiable desire of 
motorists for individual freedom. It is important for 
traffic engineers, and everyone associated with transpor- 
tation, to view each individual project in the light of the 
overall goals of society for an improved quality of life. 
There is a movement of people to urban areas through- 
out the world. As an example, more than three-fourths 
of the population of the United States is expected to be 
living in urban areas by 1980. The traffic engineer is 
now caught between the tremendous pressures to pro- 
vide fast and convenient travel from suburbs to and from 
core areas and the demands of the urban dwellers to stop 
destroying urban areas by constructing new facilities. For 
this reason, the traffic engineer must focus his attention 
on increasing street capacity to obtain the highest level 
of service out of the existing highway and street systems 
while simultaneously trying to decrease the automobile 
traffic demands by actively aiding all other modes of 
transportation.’ 


The Problems of Noise 


Proceedings of NOISE-CON 75 (the National Conference 
on Noise Control Engineering). William W. Lang, editor. 
Noise Control Foundation, Post Office Box 3469, Arling- 
ton Branch, Poughkeepsie, New York 12603. 468 pp. 
$30.00. 


The 1975 National Conference on Noise Control Engi- 
neering was held at the National Bureau of Standards in 
Gaithersburg, Maryland. Proceedings of the conference 
include answers to many of the most commonly asked 
questions relating to noise standards and control. How 
are noise standards developed by international standards 
bodies and in the United States? What are the programs 
of the U.S. government in noise control? What are the 
current regulations, and what new regulations can be ex- 
pected in the future? What are the activities of the key 
professional organizations that are working to reduce the 
levels of environmental noise? What research is being 
done to advance the technology of noise control? 

The book includes 4 definitive reviews of the state of 
the art in measurement technology, the effects of noise 
on man, aerodynamic noise, and industrial noise control. 
Major sections are devoted to federal programs for noise 
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control, the structure and standards program of major 
international and national standards organizations, and 
the activities of the key professional organizations con- 
cerned with noise. The book includes several research 
papers in the areas of air-conditioning noise, industrial 
noise control, and standards for machinery noise mea- 
surement. 


American Institute of Planners 
Looks at Future of Transportation 


Frontiers in Transportation Planning. Selected Papers 
from the 57th Annual Conference of the American Insti- 
tute of Planners, 1776 Massachusetts Avenue, Washington, 
D.C. 20036. 84 pp. $3.50 (see below). 


Following the Fifty-seventh Annual Conference of the 
American Institute of Planners, its Transportation De- 
partment selected 8 papers presented on the subject of 
transportation at the conference and published them 
under the title Frontiers in Transportation Planning. 
James A. Scott, chairman of the Transportation Depart- 
ment and urban transportation planning specialist on the 
staff of the Transportation Research Board, says that the 
selection of these papers for widespread distribution was 
intended to encourage the improvement of transporta- 
tion planning papers through publication and to distrib- 
ute current transportation planning documentation to 
the AIP members. 

The papers contained in the book are Future of the 
Automobile; What are the Alternatives? by Martin Wohl; 
Citizen-Sponsored Express Bus System: The Knoxville, 
Tennessee, Experience by Stan Stokey; Demand-Responsive 
Transportation for the Elderly, Handicapped, and Poor by 
George Amadee and Arthur Saltzman; Metropolitan Plan- 
ning for Community-Responsive Transit Services by 
Ronald H. Bixby; Energy Considerations in Urban Trans- 
portation Planning by Kenneth R. Yunker and Kumares 
C. Sinha; Bart Trails: A Study of Commuter and Rec- 
reational Trail Potential of the Bay Area Transit System 
by John Buss and Miriam Phillips; and Spatial Integra- 
tion and Transportation Planning Courses in Planning 
Schools by Leslie S. Pollock. 

Single copies of Frontiers in Transportation Planning 
are free to members of the Transportation Planning De- 
partment of the American Institute of Planners. Addi- 
tional copies to members, and all copies to nonmembers, 
cost $3.50 each. 
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Selected papers from the $7th Annual Conference of the 
American Institute of Planners Denver, Colorado 


Aerial Photography, Space Techniques 
Described in Manual on Remote Sensing 


Manual of Remote Sensing (2 volumes). American Society 
of Photogrammetry, 105 North Virginia Avenue, Falls 
Church, Virginia 22046. 2144 pp. $27.50 (ASP member), 
$22.50 (ASP student member), $35.00 (nonmember). ; 


This 2-volume publication supersedes the American ; 
Society of Photogrammetry’s Manual of Photographic 
Interpretation, which has been made obsolete by the 
dramatic increase in the use of conventional aerial 
photography and by the development of instruments, 
systems, and techniques to acquire data using other parts 
of the electromagnetic spectrum. At the same time, 
space programs have provided the capability and oppor- — 
tunity to obtain photographic images from platforms at 
great distances from the subject being observed. | 
The term ‘‘remote sensing’ was coined about 1960, 
‘to encompass the total observational process from re- 
mote platforms.” The material in the Manual of Remote 
Sensing encompasses the measurement and interpretation 
of both conventional photography and imagery obtained 
by the more recently developed sensor systems. . 
Volume 1 includes extensive treatment of the electro- 
magnetic theory behind remote sensing; interaction of 
electromagnetic radiation with solid, liquid, and gaseous 
matter; and the instruments and their platforms used to 
collect remote sensor data. The techniques for process- 
ing these data to allow the interpreter to obtain the maxi- 
mum information from them are also included. Volume 2 
discusses the fundamentals of imagery interpretation and 
illustrates in detail how remote sensing may be applied 
to a wide variety of scientific and natural resources fields. 


Thickness Design Guide 
for Soil-Cement 


Thickness Design of Soil-Cement Pavements for Heavy 
Industrial Vehicles. 1S187.01S. Order Processing, Port- 
land Cement Association, Old Orchard Road, Skokie, 
Ilinois 60076. $1.00. 


This new publication will provide engineers with a pro- 
cedure for designing soil-cement pavements with thick- 
nesses required at container ports, rail and truck term- 
inals, log sorting areas, and industrial storage and mate- 
rial handling yards. Wheel loads of large forklift trucks, 
straddle carriers, log stackers, and mobile cranes, often 
greatly exceeding those of highway trucks, may requires” 
design thicknesses ranging from 10 to 30 in. (25.4 to 
76.2 cm). The publication presents design charts for 
single- and dual-wheel loads up to 100,000 Ib (45 000 
kg). The charts relate slab thickness to whee! load, sub- 
grade strength, and number of load repetitions. 


Number Five 


The THIRD RAIL 


ransit Magazine Now 
Second Year 


The Third Rail. Third Rail Press, Post Office Box 79, 
Babylon, New York 11702. $6.00 per year (6 issues) in 
United States and Canada. Foreign rates on request. 
e Third Rail, an 8% x 11 glossy magazine intended for 
ansit advocates, is now in its second year of publication. 
[he magazine promotes rapid rail transit as a solution to 
nany urban ills and also covers light rail transit. Contents 
ould prove of interest to the majority of TRB mem- 
rs. Arecent issue of The Third Rail carried a full-page 
rticle by TRB staff member James Seamon on the sub- 
ect of the TRB-UMTA-APTA-University of Pennsylvania 
tight Rail Transit Conference in June 1975. 


EW PUBLICATIONS OF THE 
RANSPORTATION RESEARCH BOARD 


ater Quality, Conduits, and Geometrics 

4 reports. Subject areas: highway design; highway 
rainage. Transportation Research Record 556, 51 pp., 
.O0. 


de-Change Facilities 

4 reports. Subject areas: traffic control and opera- 
Jons; urban transportation systems. Transportation Re- 
arch Record 557, 45 pp., $4.00. 


Test Procedures for Characterizing Dynamic Stress-Strain 
Properties of Pavement Materials 

Subject areas: pavement performance; ex ploration- 
Classification (soils); foundations (soils); mechanics (earth 
mass). Special Report 162, 40 pp., $4.00. 


Traffic Flow Theory: A Monograph 


Subject area: traffic flow. Special Report 165, 222 
pp., $20.00. 


Transportation Research Abstracts Index 
Vol. 45, Nos. 1-11, 1975, 25 pp., $4.00. 


NEW NCHRP PUBLICATIONS 


Methods for Evaluating Highway Safety Improvements 

Subject areas: transportation administration; highway 
safety. National Cooperative Highway Research Program 
Report 162, 150 pp., $7.40. 


Design of Bent Caps for Concret Box-Girder Bridges 
Subject areas: bridge design; construction. National 
Cooperative Highway Research Program Report 163, 124 

pp., $6.80. 


Effects of Studded Tires 

Subject areas: pavement performance; maintenance, 
general; highway safety. National Cooperative Highway 
Research Program Synthesis of Highway Practice 32, 46 
pp., $4.00. 


Acquistion and Use of Geotechnical Information 

Subject areas: construction; exploration-classification 
(soils). National Cooperative Highway Research Program 
Synthesis of Highway Practice 33, 40 pp., $4.00. 


Policies for Accommodation of Utilities on Highway 
Rights-of-Way 

Subject areas: transportation administration; land 
acquisition; highway design. National Cooperative High- 
way Research Program Synthesis of Highway Practice 34, 
2200.0 o.20: 
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To order Transportation Research Board publications, lications catalog, check the first box. Mail the coupon 
check the appropriate box below and circle the number. to Transportation Research Board, 2101 Constitution 
If you wish to receive a copy of the Board's current pub- Avenue N.W., Washington, D.C. 20418. 

1 Publications 1976 QO Special Report: 162 165 

CJ Transportation Research News: C1 Transportation Research Abstracts Index, Vol. 45 


1 Annual Subscription © Single Copy No. NCHRP Report: 162 163 
CJ Transportation Research Record: 556 557 C1 NCHRP Synthesis: 32 33 34 
Amount $ O Payment enclosed Send bill to address below 


(Orders of $7.50 or less must be accompanied by payment.) 


Name 


Agency or affiliation 


Street 


State Zip Code 


(CN) eee 


34 


AIR TRANSPORTATION 


Oregon Commuter Air Service Project. Planning Library, Oregon 

Department of Transportation (Highway Building, Salem, 

OR 97310). Summary Report. May 1975. 24 pp. TRIS 

128229 
The recommended intrastate commuter air service system would 
provide regularly scheduled air service to Oregon communities in 
need of such service within realistic fuel efficiency and economic 
limits. Initially, it would use 8-passenger, twin-engine aircraft 
capable of operating in all weather conditions. The system would 
serve 26 city pairs with at least 2 round trips aday. Access would 
be provided for approximately 600,000 Oregonians now without 
adequate air service. Of the 13 routes, 8 are estimated to be prof- 
itable under mature demand conditions with a resulting annual 
profit of approximately $185,000. Of these 8 routes, 6 are 
projected to exceed a 10 percent average return on investment to 
an operator. Implementation is primarily dependent ona joint 
effort by the communities, the state of Oregon, the commuter 
operators, and the federal government. HRIS. 


A Systems Analysis Procedure for Estimating the Capacity of an 
Airport. E. V. Chambers and others. Council for Advanced 
Transportation Studies (University of Texas, Austin, TX 
78712). Research Memo 27. Oct. 1975. 60 pp. TRIS 
128751 

This research effort, which defines the airport system with the 

aid of a flow chart and reviews available models for analyzing 

airport capacity, provides an airport capacity estimation method 
with which balanced improvements to airside and landside com- 
ponents can be planned through the use of a systems approach 
rather than the current method of analyzing each component as 
an independent part of the airport system. Airport capacity 
analysis requires a hierarchical procedure in which subsystem in- 
teractions at the major interface components are considered 
first and then an analysis is made of component interactions 
within each subsystem. Level-of-service concepts are used to in- 
clude qualitative as well as quantitative measures of the service 
provided by the airport. HRIS. 


Studies in the Demand for Short-Haul Air Transportation. 
A. Kanafani and others. Institute of Transportation and 
Traffic Engineering (University of California, Berkeley, CA). 
Final Report. Oct. 1975. 57 pp. TRIS 128749. 
This study, which was concerned mainly with the process by 
which travelers in the California corridor appear to choose among 
12 available routes, demonstrated that multinomial type of choice 


TRANSPORTATION 
RESEARCH 


models calibrated separately for business and nonbusiness traffic 
exhibit good explanatory traveler choice behavior. Abstract mode 
models, however, which attempt to explain the demand genera- 
tion and the choice process simultaneously, do not appear to be 
as successful. The choice model assumes that the total demand 
is known and determines traveler choice by calculating the pro- 
portion of the total traffic that uses each route. The abstract 
model calculates the actual magnitude of the traffic on each 
route from a consideration of the distribution of population and 
income in the market and user perceived characteristics of each 
route. HRIS. 


CONSTRUCTION MATERIALS AND PRACTICES 


Preliminary Study in the Development of a Method for Evaluat- 
ing the Relative Polishing Characteristics of Bituminous Pav- 
ing Mixtures. T. S. Patty. Materials and Test Division, Texas 
State Department of Highways and Public Transportation 
(Post Office Box 5051, Austin, TX 78763). Report 3-20- 
75-068(1). Sept. 1975. 18 pp. TRIS 128949. 

Six major aggregate types were examined and tested according to 

the accelerated method described. These included a synthetic 

lightweight aggregate, a synthetic burned clay, a sandstone, a 

crushed limestone, a siliceous river gravel, and limestone rock 

asphalt. Results showed that, in general, the rate of polishing | 
matched the polishing characteristics exhibited by each material | 
in previous tests using the standard test method. A problem en- 
countered was failure by disruption and raveling of individual 
test specimens. HRIS. | 


Evaluation of Alternate Wire Fabric Materials for Articulated 
Concrete Mattresses. Construction Engineering Research 
Laboratory (Post Office Box 4005, Champaign, |||. 61820) 
CERL-TR-M-169. Nov. 1975. 38 pp. Available: NTIS 
(Springfield, VA 22161). TRIS 128955. 

This report presents results of a study of the tensile strength and 

corrosion resistance of alternate fabric materials that could be 

used in articulated concrete revetment mattresses to prevent 
erosion along the Mississippi River. Three groups—stainless steels, 
bimetallics, and organically coated low-carbon steels—were evalu- 
ated. After 2 years of exposure in the Mississippi River above 

New Orleans, all the stainless steels possessed enough strength 

and corrosion resistance to qualify as substitute fabric materials. 

Of the bimetallics tested, Copperweld was acceptable as a fabric 


terial but the galvanized wire was rejected because of inade- 
ate adherence of the zinc to the steel when deformed. All the 
yanic-coated wires passed the tensile requirements although the 
yethylene-coated wire failed the field test. Except for the 

yl resin VMCH, all the coatings provide adequate corrosion 
iistance for carbon steel wire. 


ncrete for Tunnel Liners: Behavior of Fiber Reinforced Quick 
Setting Cement Concrete. G. T. Halvorsen and others. Uni- 
versity of Illinois at Urbana-Champaign (Urbana, IL 61801). 
FRA-OR&D 75-87. Aug. 1975. Final Report. 93 pp. TRIS 
128741. 

dies of the behavior of steel fiber reinforced quick-setting ce- 
: nt concretes were undertaken to provide information on the 
mplicability of these materials in tunnel liners. Durability 

} dies showed that low-void-volume, pumpable mix designs are 
eS permeable than mix designs proportioned by conventional 
ethods. In a particular sulfate environment, sulfate resistance 
dies indicate that quick-setting concrete deteriorates sooner 
fan type 1 cement concrete. Regulated-set cement concretes 
Weated to 660 F (350 C) retain 30 to 40 percent of their original 
}rength after cooling. 


oncept of Internally Sealed Concrete. K. C. Clear and W. C. 
Ormsby. Federal Highway Administration (Washington, DC 
20590). Report FHWA-RD-75-21. March 1975. Interim 
Report, 17 pp. TRIS 128742. 

| promising new process for internally sealing concrete was de- 
loped by Monsanto Research Corporation. It is described in 
port FHWA-RD-75-20, /nternally Sealed Concrete by G. H. 
nkins and J. M. Butler. This study further documents the con- 
pt of internally sealed concrete and provides independent evi- 
ence. The scanning electron microscope and an energy dis- 
=rsive X-ray attachment were used to study heated and unheated 
Yoncrete containing 2 percent montan wax. The conclusion was 
zat melted montan wax will migrate within and thoroughly coat 
ae surrounding concrete matrix. 


\l-Depth Asphalt Airfield Pavements. M. W. Witczak and J. F. 
Shook. Transportation Engineering Journal, ASCE (345 East 
47th Street, New York, NY 10017). Vol. 101, No. TE2, 
Proc. Paper 11331, pp. 297-309. May 1975. TRIS 127689. 

. brief review is presented of the newly revised edition of the 
phalt Institute airfield pavement design manual. A new design 
ocedure based on multilayered elastic concepts is introduced. 
he method is based on the necessity for designing against 2 

pes of pavement distress: (a) cracking in the asphalt iayer due 
DD fatigue and (b) excessive deformation due to overstressing the 
bgrade. The design method is based on the theory that a full- 
pepth asphalt pavement is a multilayered elastic system and that 
Tne application of load to the pavement produces 2 critical elastic 
trains: (a) horizontal tensile strain at the bottom of the asphalt 
oncrete layer and (b) vertical compressive strain at the top of 
the subgrade layer. Design criteria based on maximum allowable 
-alues for the strains are used in developing the design procedure. 
Influence and effects of materials and environmental factors are 
»xamined. ASCE. 


Response of Flexible Pavements to Multiple Loads. Y. T. Chou 
and others. Transportation Engineering Journal (ASCE, 345 
East 47th Street, New York, NY 10017). Vol. 101, No. eZ 
Proc. Paper 11307, pp. 247-263. May 1975. TRIS 127688. 
nstrumentation data obtained in the multiple-wheel heavy gear 
boad tests, conducted at the U.S. Army Engineer Waterways Ex- 
Seriment Station, are analyzed, and the results of this analysis are 
resented. The nonlinear pavement response to loads is illustrated. 
he patterns of measured stresses, deflections, and deflection 
Sasins under different wheel assemblies and loads are delineated, 
and pavement performance (in terms of coverages to failure) un- 
Wer traffic loads is examined. It is shown that single-wheel loads 
sause deflections in the upper layers, and multiple-wheel load de- 
Flections extend to the deep subgrade soil. The validity of the 


superposition principle is manifested, and the application of this 
principle to pavement analysis is emphasized. ASCE. 


DESIGN OF VEHICLES 


Should We Have a New Engine? An Automobile Power Systems 
Evaluation: Volume I—Summary and Volume !1—Technical 
Reports. Jet Propulsion Laboratory, California Institute of 
Technology (4800 Oak Grove Drive, Pasadena, CA 91103). 
JPL SP43-17. Aug. 1975. Vol. 1, 119 pp. Vol. Il, 547 pp. 
TRIS 128248. 

Alternative automotive power plants were examined for possible 

introduction during the 1980-1990 time period. Technical anal- 

yses were made of the stratified-charge Otto, diesel, Rankine 

(steam), Brayton (gas turbine), Stirling, electric, and hybrid 

power plants as alternatives to the conventional Otto-cycle engine 

with its likely improvements. These alternatives were evaluated 
from a societal point of view in terms of energy consumption, 
urban air quality, cost to the consumer, materials availability, 
safety, and industry impact. The results show that goals for 
emission reduction and energy conservation for the automobile 
during the next 5 to 10 years can be met by improvements to 
the Otto-cycle engine and to the vehicle. This provides time for 
the necessary development work on the Brayton and Stirling 
engines, which offer the promise of eliminating the automobile 
as a significant source of urban air pollution, dramatically reduc- 
ing fuel consumption, and being saleable at a price differential 
that can be recovered in fuel savings by the first owner. Specif- 
ically, the Brayton and Stirling engines require intensive com- 

ponent, system, and manufacturing process development at a 

funding level considerably higher than at present. Author. 


Triple Trailer Evaluation in Utah. D. E. Peterson and R. Gull. 
Utah Department of Transportation (State Office Building, 
Salt Lake City, UT 84114). Sept. 1975. 159 pp. TRIS 
128740. 

An evaluation of triple trailer combinations in comparison with 

doubles and singles is presented. The 1-year field study includes 

safety aspects, operating costs, pavement effects, and human fac- 
tors. Results show that triples reduce operating costs and con- 
serve fuel. They also shorten pavement life in comparison with 
singles but no more than doubles. Limited accident data indicate 
that triples are safe under the conditions in which they were 
operated. A questionnaire survey indicates that the traveling 
public became more approving toward triples over time, but 
truck drivers became less approving. 


ECONOMICS AND COSTS 


The Short and Long-Run Cost of Bus Transport in Urban Areas. 
J. S. Wabe and O. B. Coles. Journal of Transport Economics 
and Policy (London Schoo! of Economics, Houghton Street, 
London, WC2A 2AE). Vol. 11, No. 2, pp. 127-140. May 
1975. 8 ref. TRIS 128225. 

A mathematical model is developed to explore the relation of 

cost to size for municipal bus transport systems. Both fixed and 

variable costs are examined. The model is used with data for 

1966-1967, and the results show that total costs increase more 

than proportionately to size. The nature of this nonlinearity is 

explored in detail by looking at the cost-output relation for com- 
ponents of the total cost, including labor, power, repair and 
maintenance, and overhead. The cost curve for 1971-1972 shows 
that costs rose rapidly during the 5 years after 1966-1967. Anal- 
ysis reveals that this is primarily due to the increase in the fixed 
cost of providing bus services. The trend in fixed and variable 

costs from 1961 to 1972 is considered. HRIS. 35 
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Financing Bay Area Transit: Policy Study and Recommenda- 
tions. The Bay Area Transit Finance Public Opinion Survey. 
Bay Area Council (848 World Trade Center, San Francisco, 
CA 94111). Summary Report. Sept. 1975. Vols. 1 and 2, 
242 pp. Summary Report, 20 pp. Vols. 1 and 2, $40.00. 
Summary Report, $20.00. TRIS 128226. 

Five essential elements of a regional transit finance policy are 

identified: planning for long-term needs; establishing criteria for 

effective allocations; improving transit productivity and efficiency; 
encouraging private-sector participation in transit; and expanding 
financial support for transit. Recommendations for achieving 
these policy objectives are listed and discussed. Included are rec- 
ommendations such as establish a regional clearinghouse to coor- 
dinate transit financing; decentralize the processing of routine 
federal transit grant applications; require transit operators to 
submit plans for effecting administrative and operating economies 
that will not adversely affect service levels; construct transit sta- 
tions, terminals, and parking centers through joint private-public 
development; and use selective fare increases and increased state 
and federal funding while at the same time seeking new sources 
for transit financing. The opinion survey gives an indication of 

Bay Area voters’ awareness of transit funding needs, perception 

of causes for financing shortfalls, views on increased financing 

and ways to achieve it, attitudes toward transit management, and 
transit ridership. The Summary Report summarizes both the 
policy study and the public opinion survey. HRIS. 


Transport Pricing Policies and Efficient Urban Growth. S. Glaister. 


Journal of Public Economics (North Holland Publishing Com- 

pany, Box 211, Amsterdam, Netherlands). Vol. 5, No. 1, 2, 

pp. 103-117. Jan.-Feb. 1976. TRiS 128958. 
Urban growth is assumed to depend on the balance between ad- 
vantages of urban employment and the costs of public and private 
transport. With constant money prices or average cost pricing of 
buses (free competition), growth is toward a small congested city, 
with a period of urban decay when congestion and all travel costs 
are increasing although the city is shrinking. Marginal social cost 
pricing of both modes removes this dynamic inefficiency and 
leads to much larger cities with faster transport services. Short- 
run effects and profitability are found to be poor indicators of 
the long-run implications of policies. Author. 


The Welfare Costs of Nonoptimal Airport Utilization. J. D. Likens. 


Journal of Public Economics (North Holland Publishing Com- 

pany, Box 211, Amsterdam, Netherlands). Vol. 5, No. 1, 2. 

Jan.-Feb. 1976. TRIS 128959. 
A transportation model has been developed and applied to three 
airports in the Washington-Baltimore area. Marginal cost pricing 
is used while simultaneously allocating trips among ‘‘near’’ and 
“far” airports. A set of simultaneous equations are solved to 
estimate equilibrium marginal-cost prices and tolls. The value of 
travel time played a crucial role in the model. In comparing the 
cost of passenger trips before and after the imposition of conges- 
tion tolls it was found that the welfare cost of nonoptimal utiliza- 
tion of the three airports is about $14 million dollars, 16 percent 
of the cost of trips without marginal cost pricing. 


An Analysis of Short Haul Airline Operating Costs. A. Kanafani 
and S. Taghavi. Institute of Transportation and Traffic Engi- 
neering (University of California, Berkeley, CA 90024). Oct. 
1975, 85 pp. TRIS 128750. 

In an analysis of various aspects of short-haul airline operating 

costs, consideration is given to total operating costs, ground 

handling operations costs, and direct and indirect operating costs. 

Total short-haul costs and air fares are also examined. It is shown 

that no significant economies of scale exist in short-haul systems 

and that linear cost functions are suitable models of total oper- 
ating costs. Direct operating costs are shown to be dependent on 
aircraft type and length of haul, and a model of fares, based on 
operating cost functions of short haul airlines, is considered ap- 
propriate for integration with demand models to estimate traffic 
volume. HRIS. 


ENERGY 


Feasibility of Transportation Projects—An Energy-Based Methoc 
ology. J. W. Hurley, Jr. University Microfilms (313 North 
First Street, Ann Arbor, MI 48103). Doctoral Dissertation. 
1975. 152 pp. 54ref. TRIS 128227. 

A benefit-cost analysis method for evaluating transportation 

projects, where the base standard of value is net energy rather 

than the traditional monetary units, is described. Mathematical a 

models and tables are constructed to estimate energy require- 

ments for construction and equipment investments, operations 
maintenance requirements, and road user requirements at the 

project level. The technique was applied to a bus and car-pool 
demonstration project in Miami, Florida. Results showed con- fF 
siderable differences between the values obtained by the energy- | 

based benefit-cost method and those obtained by an economic 
analysis. Assessment of car-pool occupancy showed that a changer 
from 3 to 4 persons per vehicle affected running costs only 
slightly relative to the do-nothing alternative (typically less than — 

3 percent), This indicated that the vast portion of energy savings | 

achievable arises from the automobile-to-bus shift. For constant ¥" 

speed situations, it was observed that fuel requirements typically 
made up about 80 percent of the total running cost energy. For — 
speed change situations, the combined requirements of oil, main- 
tenance, depreciation, and tire wear were about the same as for 
fuel. HRIS. 


> it) 


Energy Policy—The Road Ahead. J. C. Sawhill. Journal of Energ 
and Development (216 Economics Building, University of 
Colorado, Boulder, CO 80309). Vol. 1, No. 1, pp. 18-28. 
1975. TRIS 128759. 

This paper reviews the current energy situation, outlines the con- 

straints on our ability to find solutions, discusses the areas where 

government involvement is essential, and calls for a comprehen- 
sive program that cuts across all sectors of society and includes 
major support for research and development into more efficient 
energy use. A key area for government action is in the regulation ®% 
of energy prices. Other areas include the leasing of federal lands 

(the issues here concern both coal and oil shale leases on the 

outer Continental shelf), the protection of public health and prop-& 

erty (the issues involved are associated with automobile emission 
standards and sulfur emissions from utilities), nuclear energy, 
and research and development. HRIS: 


An Automobile Fuel Consumption Efficiency Tax: A Sumptuary 
Response to the ‘’Efficiency Crisis’. T. J. Gallagher, Jr. 
Rutgers Camden Law Journal (Rutgers School of Law, 
Camden, NJ). Vol. 7, No. 1, pp. 1-42. Fall 1975. TRIS 
128738. 

The petroleum situation exemplifies the efficiency crisis: Ameri- 

cans expect continuously increasing productivity without regard 

for allocation, distribution, or utilization. This phenomenon, 
with regard to fuel, is largely responsible for the depressed econ- 
omy. In order to neutralize this, a 2-tier tax on automobile fuel 
consumption is advocated. It would be levied first on the manu- 
facturer on the basis of the fuel efficiency of the vehicle and then & 
on the consumer on the same basis. The mechanics of the tax 
are described and its advantages over other types of taxes and 
regulations are discussed. HRIS. 


HIGHWAY OPERATIONS AND SAFETY 


Acquiring Traffic Data by In-Motion Weighing. R.B.Machemehl 
C. E. Lee, and C. M. Walton. Transportation Engineering 
Journal, ASCE (345 East 47th Street, New York, NY 10017)4 
Vol. 101, No. TE4, Proc. Paper 11716, pp. 681-689. Nov. 
1975. TRIS 128743. 

An electronic weighing system referred to as weigh-in-motion 

(WIM) has been developed that obtains wheel weights, axle 


acing, and speed of vehicles operating in a normal traffic 
eam. The accuracy of the WIM system has been evaluated 

a statistically designed field experiment that consisted of 
bmparing wheel weights measured by wheel-load weighers, 
atform scales, and the in-motion weighing system. The ex- 
2riment used a variety of vehicles representing several different 
hicular classes and a number of different vehicular loads. The 
ossible effects of vehicular speed and pavement profile were 
SO examined. The study indicates that the in-motion weighing 
chnique can provide adequate static weight, speed, and classi- 
ation data for traffic survey purposes without the need for 
ecially constructed weighing sites. Al! hazards to traffic and 
tvey personnel would be eliminated without any delay and 
xpense to the road user. ASCE. 
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lomputerized Inventory of Traffic Signs. T. K. Datta and D. M. 
| Litvin. Transportation Engineering Journal, ASCE (345 East 
| 47th Street, New York, NY 10017). Vol. 101, No. TE4, Proc. 

Paper 11708, pp. 707-720. Nov. 1975. TRIS 128745. 
Otologging to collect data for a computerized sign inventory 
stem is inexpensive but minimizes error. Such a system pro- 
ides for instantaneous data retrieval, the establishment of long- 
»nge planning programs for sign installation and replacement, 
Mproved traffic signing, and identification of signs not conform- 
bg to national standards. Sign inventory projects have been 
)nded under federal highway safety programs. ASCE. 


boadside Obstacles. Organisation for Economic Co-operation 
and Development (2, rue Andre-Pascal, 75775 Paris CEDEX 
16, France). Aug. 1975. 124 pp. TRIS 128755. 
urvey of national statistics on accidents involving roadside ob- 
Bacles and roadside layout practice revealed that the presence of 
ich obstacles increases the frequency of accidents in general as 
Bell as the severity of accidents involving vehicles running off the 
adway. This survey report also reviews accident studies and 
hxperimental tests involving collisions with obstacles and ob- 
Bacle protection systems and describes the design of lighting and 
fgn structures and impact attenuating devices. The economic 
pects of accidents against obstacles and the related safety mea- 
res are analyzed, and recommendations are made for improved 
gineering practice and future research. HRIS. 


anual on Road Safety Campaigns. Organisation for Economic 
Co-operation and Development (2, rue Andre-Pascal, 75775 
Paris CEDEX 16, France). Sept. 1975. 46 pp. TRIS 128754. 
is systematic presentation of the various stages in the prepara- 
bon of safety campaigns describes their design and implementa- 
bon and discusses how their effectiveness can be measured. The 
main subject sources for the choice of campaign topic are 
anging accident-prone road user behavior and encouraging the 
se of innovations that have been shown to bring about a reduc- 
bon in the number of accidents. The timing, duration, and se- 
ence of campaigns are discussed, the campaign design is out- 
ed, and recommendations are made regarding the choice of 
ropeals and messages. Emphasis is placed on research that will 
lp to ensure that the campaign will be effective. Control of ef- 
=ctiveness is considered an essential phase; the criteria of effec- 
veness and the assessment of effectiveness are outlined. HRIS. 


®evelopment and Preliminary Testing of a Driving Hazard 

Questionnaire. S. M. Soliday. Perceptual and Motor Skills 

(Ammons and Ammons, Box 1441, Missoula, MT 59801 Ne 

Vol. 41, No. 3, pp. 763-770. Dec. 1975. TRIS 128957. 
questionnaire that assesses hazard perception in automobile 
srivers was developed. Its iterns consist of descriptions of com- 
jonly encountered driving situations, each of which a respondent 
ates for danger of an accident. Results showed that women 
sted the situations as being more hazardous than men did and 
nat the younger group rated them as being more hazardous than 
‘id the older group. Some significant correlations between rating 
nnd numbers of self-reported accidents and traffic violations 


were found. These showed that individuals having had no acci- 
dents or violations in the immediately preceding 5 years generally 
rated the driving situations as being more dangerous than those 
having had at least one during that time. 


MAINTENANCE 


Development of an Installation Surfaced Area Maintenance and 
Repair Management System. M. Y. Shahin and others. Report 
CERL-TIP-C-49. Sept. 1975. 89 pp. Available: NTIS 
(Springfield, VA 22161). TRIS 128228. 

A newly developed pavement maintenance and repair manage- 

ment system, designed to help maintenance personnel at an in- 

stallation achieve the greatest benefit from funds expended, is 
described. Procedures for the following 6 basic activities are de- 
tailed: dividing the pavement network into sections, inspecting 
pavement sections, recording pavement information, determin- 
ing maintenance and repair needs, determining maintenance and 
repair priorities, and developing work plans. Although designed 
for paved systems, the system can be adapted for unpaved sur- 
faces. Cards for recording pavement information are provided 
along with written forms and maps suggested for use in repair 
planning. Examples of the system’s usefulness are presented. 


Laying It on the Line. M. B. Vann. Virginia Department of High- 
ways and Transportation Bulletin (Richmond, VA 23219), 
pp. 8-9. Nov.-Dec. 1975. TRIS 128953. 

Two machines have been developed to eradicate old traffic lines. 

The MacDonald Scabbler, a pneumatic power tool, employs 11 

cutting bits each having 9 carbide insets. The rotating heads com- 

press the line area, and when the pressure is released, small! pieces 
of concrete are expelled from the road. In light traffic areas the 

Scabbler can remove pavement markings for 13 cents per linear 

foot. The Hydroblaster consists of a high-pressure water pump 

powered by either a gasoline-driven or an electric motor. Inline 
removal, both abrasive materials and pressurized water are used. 

The cost is 22 cents per foot. It can also be used for cleaning 

metals and creating exposed aggregate concrete. The long train 

of equipment may be a hazard on busy highways, but the effec- 
tiveness and versatility of the Hydroblaster seem to outweigh its 
disadvantages. HRIS. 


PUBLIC URBAN TRANSPORTATION 


Statewide Public Opinion Survey on Public Transportation: 
Technical Report. £. P. Donnelly and others. Planning and 
Research Bureau, New York State Department of Transpor- 
tation (State Campus, Albany, NY 12232). Preliminary 
Research Report 80. June 1975. 206 pp. TRIS 128230. 

A survey of public attitude toward public transit addresses 

topics such as modal choice, opinions on mass transit and its 

operation, and transit assistance alternatives. Results indicate 
that, though the importance attached to transit differs from 
rural to urban areas, there is general agreement in a desire for 
increased service and reasonable fares, special services for the 
handicapped, elderly, and children, and continued transit as- 
sistance coupled with public participation. HRIS. 


Facility Location Example of Evaluation Methodology. J. Si 
Hoffman. Transportation Engineering Journal, ASCE (345 
East 47th Street, New York, NY 10017). Vol. 101, No. 
TE4, Proc. Paper 11727, pp. 817-828. Nov. 1975. TRIS 
128753. 
A transportation evaluation methodology referred to as the 
DELTA technique is described. !ts purpose is to match dif- 37 


38 


ferent projections of performance for alternatives with desires 

so that the relative value of each plan is assessed. The method- 
ology is demonstrated with the location of a bus storage facility. 
The following 3 steps are necessary for the facility location 
evaluation: (a) Performance characteristics that affect the de- 
cision must be stated and estimated for each site; (b) the relative 
importance of different objective characteristics must be deter- 
mined by using a panel of experts in transit planning; and (c) 
the objective representation of the performance of each site and 
the expert opinion of the transit planners must be combined 

to tell the overall goodness of each site. HRIS. 


Pneumatic Tube Transportation. C. M. Harman. High Speed 
Ground Transportation Journal (Planning Transport Asso- 
ciation, Inc., Post Office Box 4824, Duke Station, Durham, 
NC 27706). Vol. 9, No. 3, pp. 181-191. Fall 1975. TRIS 
128746. 

The results of basic research on the pneumatic tube system are 

used to project significant operating characteristics of a proto- 

type pneumatic tube transportation system. The projections 
are based on an experimentally verified, numerically computed 
analysis and laws of similitude. Background and other pneuma- 
tic tube studies are noted. Vehicle speed variations on the 
guideway due to air friction and compressibility during a transit 
are shown for the prototype double-tube system to be accept- 
able at moderate speeds. Guideway power is shown to be 

strongly affected by vehicle average speed, to be essentially di- 

rectly proportional to guideway discharge pressure, and to be 

little influenced by vehicle weight. The technical feasibility of 
the investigated features of the concept is supported. 


Travel Cost, Transit and Control of Urban Motoring. D. N. 
Dewees. Public Policy (Harvard University Press, 79 Garden 
Street, Cambridge, MA 02138). Vol. 24, No. 1, pp. 59-79. 
Winter 1976. TRIS 128752. 

Three issues relating to mass transit, motoring, and land use 
are examined to ascertain the probable effects of policies de- 
signed to reduce vehicle miles traveled. The performance of 
various transit modes is analyzed, as is the effect of mass transit 
construction or subsidization on transit usage, motoring, and 
land use. Consideration is also given to those policies that can 
be expected to reduce motoring and effect transit patronage. 
It is concluded that mass transit construction and subsidy have 
not substantially reduced automobile travel. The importance 
attached to travel time is reflected in the tendency for transit 
usage to increase only until congestion is reduced. The most 
effective deterrent to increased private transportation appears 
to be imposition of the social costs of private transportation 

on the motorist. HRIS. 


Some Promising Innovations in Taxicab Operations. R. F. 
Kirby and G. K. Miller. Transportation (Elsevier Scientific 
Publishing Company, Post Office Box 211, Amsterdam, 
Netherlands). Vol. 4, No. 4, pp. 369-386. Dec. 1975. 
TRIS 128951. 

Several promising innovations in taxicab service provisions are 

presented, and subsidy mechanisms that have been implemented 

or proposed are discussed. Well-designed expermentation with 
such innovations could be a means of stimulating greater in- 
terest on the part of planners, policy makers, regulators, and 
public transportation operators in broadening the role of taxicabs 
in urban transportation. Four types of shared-ride services are 
identified (dial-a-ride, hail-a-ride, subscription, and jitney), and 

specific operations are described. Removal of restrictions im- 

posed by state or local regulations would increase the scope and 

variety of taxicab services. It is argued that taxicabs should be 
given greater consideration as potential providers of publicly 
subsidized transportation services. HRIS. 


Subscription Service in the United States. J. A. Bautz. Transpor- 
tation (Elsevier Scientific Publishing Company, Post Office 
Box 211, Amsterdam, Netherlands). Vol. 4, No. 4, pp. 387- 
402. Dec. 1975. TRIS 128952. 

Several types of subscription bus and subscription van services 
are described, cost and revenue data are presented for comparison 
purposes, and recommendations are made for the improvement 
of the climate for the growth of such services. Subscription ser-_ 
vices have been proved to be attractive transportation services 
that can carry a significant number of peak-period commuters. 
Although the demand for the service appears enormous, legal, 
regulatory, and institutional constraints act as obstacles to the 
implementation of such service. It is recommended that urban 
transportation services (fixed-route transit, subscription) should §}; 
be coordinated by a public transportation provider who will have 
the authority to provide the most appropriate service to meet an 
identified need. HRIS. 


Paratransit—Existing Issues and Future Directions. D. Roos. 
Transportation (Elsevier Scientific Publishing Company, Post 
Office Box 211, Amsterdam, Netherlands). Vol. 4, No. 4, 
pp. 335-350. Dec. 1975. TRIS 128950. 

Basic characteristics of paratransit services and fundamental issues ¥ 

unique to paratransit are examined, existing problems that are 

constraining paratransit problems are described, and ways to 

overcome or minimize existing difficulties are suggested. A 

taxonomy of paratransit services is proposed so that these sys- 

tems can be better related to one another, and the institutional en- #! 

vironment of paratransit is examined from the viewpoints of F 

planning, operation, and regulation. Emphasis is placed on the 

integration of various paratransit services and of paratransit and 
conventional fixed-route services. Several proposals are made 
relating to improvements in existing services, new service con- 
cepts, new institutional arrangements, and service integration. 
HRIS. 


Security of Patrons on Urban Public Transportation Systems. 
Transportation Research Institute (Carnegie-Mellon University, 
Pittsburgh, PA 15213). Report of the Workshop on Transit 
Security. Feb. 1975. 68 pp. TRIS 128947. 

This report presents a wide range of current thinking on the na- 

ture of crime on public transit systems, its effect on transit 

patronage, measures taken to meet the problem, projections 
about what the problem will be in the future, and the kind of 
research required to meet future needs. The citizen’s perception 
of crime on public transit and its effect on ridership will be an 
essential factor in the planning and operating of public transpor- 
tation. Three basic crime-control strategies are increase of police 
officers, including flexible deployment strategies; expansion of 
electronic devices to complement police patrol; and operational 
strategies such as the elimination of stops in high crime areas. 

The application of current knowledge to automated small vehicle 

systems is discussed. HRIS. 


Feeder Bus Service for Commuter Rail. J. H. Shortreed and J. A. 
Ireland. Canadian Journal of Civil Engineering (National Re- 
search Council of Canada, Montreal Road, Ottawa, K1A OR6 
Canada). Vol. 2, No. 4, pp. 530-539. Dec. 1975. TRIS : 
128744. : 

A demand model for feeder bus ridership is developed (input 

variables are location of rail users, income of users, transit fare, 

level of transit service, and walk time to bus route), and a cost- 
effectiveness framework is used to compare alternative systems. 

The main measure of effectiveness was the number of commuter 

rail users who would use the feeder bus service, and the cost was 

taken as the long-run marginal cost or the total average cost. Ap- 

plication of the methodology to a study area that included 3 

commuter rail stations showed that all feeder bus systems would 

operate at a loss. Bus routes with loops in residential areas and 
direct service to the rail stations had the best ridership. HRIS. 


nsit Marketing Management Handbook: User Information 
Aids. Office of Management, Urban Mass Transportation 
Administration (U.S. Department of Transportation, 400 

7th Street, S.W., Washington, DC). Nov. 1975. 162 pp. 
TRIS 128747. 

lis handbook, which is designed to aid the public transporta- 
professional in the development or improvement of user in- 
/mation systems, presents the community perspective and dis- 
es the creation of conceptual objectives. A systems approach 
user information is examined. The various communication 
annels (mass media, face-to-face, public speakers, on board the 
,on the street, and distribution network channels) are re- 

ed, and the total system is outlined. This manual was de- 
oped on the basis of evaluation of potential aids by 300 par- 
iipants in laboratory research activities. The results of these 
earch activities are summarized. HRIS. 


ansit Marketing Management Handbook: Marketing Organiza- 
tion. Office of Management, Urban Mass Transportation Ad- 
ministration (U.S. Department of Transportation, 400 7th 
Street, S.W., Washington, DC). Nov. 1975. 86 pp. TRIS 

] 128748. 

his handbook, which provides specific guidance to transit pro- 
ssionals on effectively incorporating marketing into their orga- 
fzational structures and decision processes, evaluates the extent 
‘which the transit industry has adopted the marketing approach 
bd presents factual examples of the impact of marketing orga- 
ational structures within the industry. The study that forms 
f= basis of this handbook also included an examination of the 
arketing function in certain nontransit organizational structures 
Eat are potentially applicable and transferable to the transit in- 
stry. Recommendations are presented that relate to the 4 func- 
onal units of marketing for mass transit: market research, ser- 

e development, promotion, and customer service. HRIS. 


DCIAL AND HUMAN FACTORS 


ansportation for the Elderly: The State of the Art. Office of 
Human Development, Administration on Aging (330 Inde- 
pendence Avenue, S.W., Washington, DC 20201). DHEW 
Publication (OHD)75-20081. Jan. 1975. 162 pp. TRIS 
128945. 
is extensive literature review and project identification effort, 
ich was undertaken to provide material for a policy-relevant 
alysis of existing and past efforts to improve the level and scope 
F transportation services for the elderly, includes an overview of 
blic transit reduced fare programs, taxi use, special transporta- 
bon systems, use of school buses, and potential use of defense 
shicles. The transportation problems confronting the elderly 
-e considered from 2 perspectives: those factors that limit mo- 
ility of the consumer and those limitations associated with the 
pplier. This report, which suggests possible solutions to some 
esues, will be used as a basis for recommendations relative to ac- 
»on at federal, state, and community levels; research and dem- 
mstration projects; and legislation. HRIS. 


Woes It Have To Be This Way?” Research in Gerontology. 
D. E. Thackrey, editor. Research News, Division of Research 
Development and Administration, University of Michigan (Ann 
Arbor, MI 48105). Vol. 26, No. 5/6. Nov.-Dec. 1975. 19 
pp. TRIS 128948. 
an environmental studies program to examine sensory losses, 
5rced relocation, mobility, housing, and transportation as they 
slate to the elderly population is being conducted under the 
2adership of Leon Pastalan, director of the Institute of Geron- 
5logy at the University of Michigan and Wayne State University. 
Yata related to highway safety for elderly drivers have been col- 
scted on videotape, using a coated lens to simulate an elderly 
river’s vision. This information has been used to develop the 


curriculum for an older driver refresher course as well as to de- 
velop highway safety measures such as left-turn-only signals, re- 
moval of roadside impediments, and larger, more distinctive signs. 
An environmental assessment tool, the empathic model, which 
simulates the age-related sensory losses of sight, hearing, smell, 
taste, and touch, has enabled the researcher to be both ex peri- 
menter and subject simultaneously. HRIS. 


Traffic Signal Facilities for Blind People. F. R. Hulscher. De- 
partment of Motor Transport (50 Rothschild Avenue, Rose- 
bury, Sydney, Australia). Preprint of paper to be presented at 
the Eighth Australian Road Research Board Conference. Aug. 
1976. 21 pp. TRIS 128757. 

The basic requirements for a nonvisual system to supplement the 

existing WALK/DON'T WALK pedestrian light signals were de- 

termined, and the problems that arise in the provision of special 
facilities to enable blind pedestrians to use signalized footcross- 
ings were investigated. A survey of blind people in New South 

Wales has indicated a preference for sound signals over those of 

the tactile type. Two types of sound signals are proposed: a 

short low-intensity locating signal emitted during the entire 

DON'T WALK period and a higher intensity crossing signal 

emitted only during the WALK period. The characteristics of 

such a system are detailed. HRIS. 


SOILS AND GEOLOGY 


Assessing Problems of Underground Structures. C. Jaeger. In- 
ternational Water Power and Dam Construction (IPC 
Electrical-Electeonic Press Ltd., Dorset House, Stamford 
Street, London SE19LU, England). Vol. 27, No. 12, pp. 
443-450. Dec. 1975. TRIS 128960. 

An analysis is presented of case histories in which problems in 

rock excavations are encountered. These case histories illustrate 

the difficulties encountered in defining the modulus of elasticity 
of rock masses based on in situ measurements and in determin- 
ing other constants of rock masses such as the crushing strength 
and cohesion. One of the case histories, the excavation of several 
caverns for the Cabora Bassa underground powerhouse, illustrates 
the use of the finite element method of design, which takes into 
account the vertical and horizontal residual stress in the rock, the 
shape of the excavations, the rock characteristics, the geological 
stratification, and the construction program. Another case his- 
tory of a circular excavation illustrates the case of overstressed 
rock where elastoplastic deformations occur. HRIS. 


Correlation of the Texas Highway Department Cone Penetrometer 
Test With Drained Shear Strength of Cohesive Soils. G. D. 
Cozart and others. Texas Transportation Institute (Texas A&M 
University, TX 77843). Research Report 10-2. Aug. 1975. 

83 pp. TRIS 128945. 

Field and laboratory data were used to develop good correlations 

for both drained shear strength and effective overburden pres- 

sure with the Texas Department of Highways and Public Trans- 
portation cone penetrometer test N-value. A trend was noted in 
the relation between total unit weight and the N-value. The rela- 
tion currently in use by the department between the effective 

angle of internal friction and the N-value was found to be a 

lower bound for the data obtained from this study. Data also in- 

dicated that the resistance to penetrometer penetration is influ- 

enced by an interaction of many factors. 


Probabilistic Analysis and Design of a Retaining Wall. K. Hoeg 
and R. P. Muraka. Norwegian Geotechnical Institute (Post 
Office Box 40, Tasen, Oslo 8). Publication 107, pp. 1-18. 
Aug.-Sept. 1975. TRIS 128760. 

In an effort to arrive at optimum and balanced designs for soil 

engineering structures, a gravity retaining wall was analyzed and 
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designed first by conventional, deterministic procedures and sub- 
sequently by a probabilistic approach. In the probability analysis, 
the term safety margin (SM) is introduced and expressed in gen- 
eral as the difference between resistance and load, both random 
variables. The analysis determines the probability of having SM 
less than zero. It is pointed out that the probability of failure 
depends on the coefficient of variation. Initial costs, construction 
costs, costs of failure, and the probabilities of failure in the dif- 
ferent modes were evaluated to determine the total expected 

cost of the system. HRIS. 


The Paraffin Method—Triaxial Testing Without a Rubber Mem- 
brane. K. Iversen and J. Moum. Norwegian Geotechnical 
Institute (Post Office Box 40, Tasen, Oslo 8). Publication 
107, pp. 1-4. Aug.-Sept. 1975. TRIS 128944. 

A method is described in which the triaxial cell is filled with a 

liquid (paraffin) immiscible with the pore water of the sample. 

The contact surface between the cell fluid and the soil sample 

could then sustain a certain maximum pressure without permit- 

ting the cell fluid to enter the pores of the soil sample. The nu- 
merical value of this maximum pressure is related to the pore 
size of the soil under testing, the interfacial tension between the 
pore water and the cell fluid, and the contact angle between the 
cell fluid and the water-mineral system. This method, which 
necessitates modification of the pedestal and top piece of the 
triaxial equipment, causes no changes in the techniques hitherto 
used in measuring cell pressure, load, deformation, and pore 
pressure. HRIS. 


TRANSPORTATION SYSTEM 


A New Approach to Coordinated Transportation. B. D. 
McDowell. Intergovernmental Perspective (Advisory Com- 
mission on Intergovernmental Affairs, Washington, DC). 
Vol. 1, No. 1. Fall 1975, 10 pp. TRIS 128737. 

Transportation is regional in nature, but yet its problems are 

dealt with primarily in a modal, fragmented manner at the federal}, 

and state level. The Advisory Commission on Intergovernmental 4) 

Relations recommends a coordinated regional approach. This 

would include one federal transportation block grant, creation of 

regional planning bodies and transportation authorities with free- 
dom to use funds for capital or operating expenses, incentives for 
states to create intermodal transportation departments, and con- | 
solidated and reformed regulatory processes. HRIS. 


Congestion Theory and Transport Demand. J. Chapman. Regione 
Science and Urban Economics (North Holland Publishing 
Company, Box 211, Amsterdam, Netherlands). Vol. 5, No. 
pp. 493-501. Dec. 1975. TRIS 128954. 

A general theorem for the analysis of transport modal choices is — 

derived and applied to a representative bus-versus-automobile 

modal choice. Other applications of the model are also discussed, 
including analysis of the demand for freeways versus local streets, }) 
choices between jitneys and taxis, and interurban travel by air 

versus rail. Comparisons are drawn between cross-elasticities of 

demand in American and European communities. HRIS. 4 

1975 Ride Quality Symposium. National Aeronautics and Space 
Administration (NASA Langley Research Center, Hampton, 
VA 23665). Technical Memorandum. Nov. 1975. 648 pp. 
TRIS 128756. 

The papers presented here explore the current state of the art of | 

ride quality, compiling information applicable to current and 

proposed transportation systems. The papers focus on passenger 
reactions to ride environment and on implications of these reac- 
tions to the design and operation of air, land, and water trans- 

portation systems. The 26 papers, which are grouped in 5 classes 

(the needs and uses for ride quality technology, vehicle environ- 

ments and dynamics, investigative approaches and testing proce- 

dures, experimental ride quality studies, and ride quality model- 
ing criteria) review the needs of industry and user groups, vibra- 
tion and noise environments, ride quality simulation, test pro- 
grams, passenger response, modeling, and criteria. HRIS. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board’s 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is nota 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
|ts advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 
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